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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

JUL 1 0 2001 

RECEIVED 

WCMD IMMEDIATE OFFICE 
EPA REGION ill 

TO: Service List for the Ongoing National Ombudsman Investigation of the Mcujol Battery 
Site in Throop, Pennsylvania. 

The following are interrogatories and requests for production of documents in the Ombudman's 
investigationofthe Marjol Battery Site in Throop, Pennsylvania. Additional witnesses and 
infonnation requests may be added either as they are suggested or as evidence developed during 
the investigation indicates would be appropriate. 

To EPA Region III: 

Interrogatories 

1. Please explain. why the final remedy states air pollution problems will arise from excavation 
of the Marjol Battery Site ("EPA further understands that the greater the volume of contaminated 
material removed form the site the greater the increase in short-term risk" p. 7) when the North 
Woods Completion Report indicates that "High Volume Air Monitoring results were below the 
Action Level of 0. 025 m.g/L3 for airborne lead concentrations" during excavation of 
contaminated soils and Regional Administrator James Seif stated in his August 5, 1988 letter to 
Annemarie Crocetti "( a]nalysis of air data has shown no significant release of contaminants due 

· to work in progress." 

2. Was a RCRA permit ever issued for the Ma!jol Battery Site by the state or region? Is the site 
currently operabng under a RCRA. pennit? If yes to either question, please provide a copy of all 
RCRA pennit applications, permitting documents, and any and all official communications 
related to the pennitting process at the Maxjol site. If no, please provide a list of all sites in 
Region m that are currently or have in the past been remediated under RCRA Corrective Action 
that do not possess a RCRA pennit. 

3. Has the Marjol Battery Site ever been scored for possible listing on the National Priorities 
List? Please submit any and aU documents in yow- possession related to this scoring. 

4. Please provide a list of all technical studies related to the remediation of the Marjol site that 
were completed between the publication of the proposed and final remedies. If there are none, so 
state. 

5. Please provide a list of all contaminated coal mine sites within Region ill that have been 
remediated under CERCLA or RCRA Corrective Action with corresponding fact sheets for each. 
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6. Please provide a list of all sites in Region ill under CERCLA or RCR.A Corrective Action 
where Solidification/Stabilization has been utilized for only the top portion of a landfill and a cap 
installed over the treated material. · 

Request for Production of Documents 

1. Please provide any and all sampling plans, contaminant analysis; field journals, and logs from 
the CERCLA emergency cleanup and removal in connection with the Marjol Battery Site and 
surrounding areas. Additionally, include any and all recommendations made by Technical 
Assistance Team members regarding the site. 

2. Please provide the following pages from the Administrative Record of the CERCLA 
emergency cleanup at the Marjol Battery Site. Include all maps, figures, and attachments. 

pp. 100001~100009 
pp. 100012-100500 
p. 100502 
pp. 100505~100514 
pp. 100519-100595 
pp. 100609~100611 
pp. 100613-100668 
pp. 100671-100672 
pp. 100674-100685 
pp. 100687-100709 

3. Please provide all commWiications between both EPA Region m and Pennsylvania 
Department of Environmental Resources (Protection) and EPA Region ill and US EPA that 
occi.UTed between 1986 and December 2000 in which Matjol is captioned, excluding progress . 
reports. 

4. Please provide any and all documents in your possession where the name Annemarie Crocetti 
is captioned inc:;luding, but not limited to, her July 29, 1988 report concerning the Matjol site, the 
subsequent news releases concerning her visit to the area, and her letter to Senator Arlen Specter, 
all of which are referenced in Regional Administrator James Seifs letter to Ms. Crocetti dated 
August 5, 1988. 

5. Please provide a copy of all EPA guidance documents that Region ill relied upon to decide 
that the Marjol Battery Site should be handled Wider RCRA Corrective ,Action rather than 
CERCLA. 

6. Please provide a copy of all documents in your possession in which both "Marjol'' and "due 
diligence" are captioned. 
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7. Please provide documents explaining the remediation scheme at the Tonelli site. Include any 
and all guidance docwnents that EPA relied upon to determine whether the site should be 
remediated under CERCLA or RCRA Corrective Action. Also, provide a list ofPRPs and any 
and all cost recovery docwnents in your possession. 

8. Please provide all title searches in your possession ever performed on the Ma.Ijol site property 
including but not limited to the North Woods. 

9. Please provide the plates that accompany the RFL 

10. Please provide any and all geologic cross sections of the M·rujol Battery Site and North 
Woods in your possession. 

11. Please provide a copy of all studies in your possession investigating the health effects of lead 
in Throop, P A, including, but not limited to, all research conducted by Dr. Charles. Becker. 

12. Please provide any and all aerial photographs in your possession ever taken of the Mrujol 
Battery Site including the North Woods and surrounding residential areas and list the origin of 
the print. 

13. Please provide any and all tracer studies indicating the path of groundwater flow in the 
unsatl.U'ated zone of the Maxjol Battery Site.· 

14. Please provide any and all mining maps of the Marjol Site you have in your possession. 

15. Please provide an index of any and all emails, memorandum, letters, faxes, and notes in your 
possession from December 2000 to the present where the names "Voltaggio., and ''Marjol" are 
captioned. 

Page 3 of 8 



07/112l/2001 12:12 t:..t-'.H. 

To Gould: 

Interrogatories 

1. Please explain how all background sampling locations were selected and justify why they 
represent samples unaffected by contamination from the Mmjol Battery Site. 

I,._.. _ _._ 

2. Prior to the CERCLA stabilization, did evidence of subsidence exist, and if so, in what fonn? 
'What efforts have been taken to identify subsidence subsequent to the CERCLA stabilization? If 
evidence of subsidence has been noticed since the stabilization, please explain the locations, 
characteristics, and magnitude. 

3. How.bas infiltration of surface water been reduced at the stabilized area? How much has 
infiltration in this area been reduced, and has this alleviated the problem of subsidence (please 
explain)? Please provide any and all technical studies in your possession that investigate 
infiltration in this area after the stabilization. If no such studies exist, please so state. 

Request for Production of Documents 

1. Please provide any and all aerial photographs in your possession ever taken of the site 
including the North Woods and surrounding residential areas and list the origin of the print. 

2. Please provide copies of any and all waste shipping manifests in your possession for material 
entering the Mrujol Battery Site since its inception. 

3. Please provide all documents in which both "MaJjol" and "due diligence" are captioned. 

4. Please provide copies of any and all surface water, sediment, ground water, and soil (both on 
and off site) sampling plans in your possession for all samples ever taken at the Marjol Battery 
Site. Please explain how sampling locations were selected. 

5. Please provide copies of all title searches in your possession ever perfonned on the Matjol 
Battery Site property. 

6. Please provide any and all available geologic cross sections in your possession of the Ma.Ijol 
Battery Site. 

7. Please provide any tracer studies in your possession indicating the path of groundwater flow 
for the Ma.tjol Battery Site in the unsaturated zone. 

8. Please provide pages B-26, B-27, and B-28 from the CMS (appendix B). 
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9. Please provide any isoconcentration maps in your possession related to the Marjol Battery Site· 
detailing contaminant levels on the site. If none exist, so state. 

10. Please provide lead concentration results in your possession of all samples taken after the 
emergency cleanup from residential properties and the North Woods. 

11. Please provide any and all mining maps of the Mazjol Battery Site you have in your 
possess10n. 

12. Please provide an index of any and all emails, memorandum, letters, faxes, and notes in your· 
possession from December 2000 to the present where the names "Voltaggio" and "Mazjol" are 
captioned. 

Page 5 of 8 
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To Throop Borough: 

Interrogatories 

1. Please explain the zoning history of the Mrujol Battery Site including the North Woods since 
1960. 

Request for Production of Documents 

1. Please provide all title searches in your possession perfonned on the Maijol Battery Site 
property including, but not limited to, the North Woods since 1990. 

2. Please provide the names of all titleholders of the Marjol property including, but not limited 
to, the North Woods since 1960. 

3. Please provide any and all mining maps of the MaJjol Battery Site you have in your 
possession. 

4. Please provide any and all geologic cross sections of the Maljol Battery Site and the North· 
Woods in your possession. 
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To Elizabeth Cotsworth, Director Office of Solid Waste: 

Request for Production of Docu.ments 

1. Please provide a copy of all EPA guidance documents that the Regions should rely upon to 
decide whether a contaminated site should be handled under RCRA Corrective Action rather 
than CERCLA. 

To Stephen Luftig, Director Office of Emergency and Remedial Response: 

Request for Production of Documents 

1. Please provide a copy of all EPA guidance documents that the Regions should rely upon to . 
decide whether a contaminated site should be handled under CERCLA rather than RCRA 
Corrective Action. 
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The Deadline for Responses: 

Responses to these Interrogatories and Requests for Production of Documents are due by close of 
business on Tuesday, July 24, 2001. Each party is asked to attest to having provided printed 
and! or electronic copies ofits response to the Service List (Appendix A). 

Please fax your responses to the following number: 
(202) 401-1740 

If you are not able to fax your responses, please send them by overnight courier service, such as 
DHL, Federal Express, or UPS, to me at the following address: 

Robert J. Martin 
Room SE 301 
US Environmental Protection Agency 
Waterside Mall 
401 M Street SW 
Washington, DC 20460 
Phone Number (202) 260-9361 

Email responses should be sent to the following address: 

Bob Martin <martin.robert@epamail.epagov> 

I look forward to reviewing your responses. 

Robert J. ~;:.:...
National Ombudsman 
US Environmental Protection Agency 

cc: Senator Arlen Specter 
Senator Rick Santonun 
Congressman. Don Sherwood 
Administrator Christine Todd Vlhitman 
Deputy Administrator Linda Fisher 
Acting Assistant Administrator Michael Shapiro 
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SERVICE LIST 
FOR THE 

NATIONAL OMBUDSMAN INVESTIGATION OF THE MARJOL BATTERY SITE 

Steve Luftig 
USEP A Headquarters 
Ariel Rios Building 
1200 Pennsylvania Ave, NW 
Washington, DC 20460 
Mail Code 5101 

Elizabeth Cotsworth 
USEPA Headquarters 
Ariel Rios Building 
1200 Pennsylvania Ave, NW 
Washington,' DC 20460 
Mail Code 5301 W 

Tom Voltaggio 
U.S. EPA Region m 
1650 Arch St. 
Philadelphia, PA 19103 
3DAOO 

Michael Veysey 

July 10, 2001 

Senior Vice-President, Gould Electronics, Inc. 
34929 Curtis Blvd 
Eastlake, OH 44095 

Bob Collings 
Counsel for Gou.d Electronics, Inc. 
Schnader, Harrison, Segal, and Lewis LLP 
1600 Market St. Suite 3600 
Philadelphia, P A 19103 

Mayor Stan Lukowski 
Throop Borough Municipal Building 
436 Sanderson St. 
Throop, PA 18512 

Joseph Barone 
Council President 
Throop Borough Municipal Building 
436 Sanderson St. 
Throop, PA 18512 

luftig.stephen@epa.gov 
202-260-4610 

Fax: 202-260-3527 

cotsworth.elizabeth@epa.gov 
703~308-8895 

Fax: · 703-308-0513 

voltagio. tom@epa.gov 
215-814-2900 

Fax: 215-814-2901 

440-953-5170. 
Fax: 440-953-5120 

215-751-2074 
Fax: 215-751-2205 

570-383-3060 
Fax: 570-383-7122 

570-348-5424 
Fax: 570-383-7122 
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Douglas Blazey 
Special Counsel for Throop Borough 
925 Harvest Dr# 300 
Blue Bell, PA 19422 

Susan Shortz 
909 Franko St. 
Throop, PA 18512 

Ed Shoener 
2226 Ceda Ave. 
Scranton, P A 18505 
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215-977-1000 
Fax: 215-977-1099 

570-348.;1424 

Ecous@intergrafix.net 
570-961-2815 

Fax: 570-961-2424 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1 650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

SUBJECT: Region III's Response to the National Ombudsman's 
Request of July 10, 2001 for Answers to 
Interrogatories, and Production of Documents in 
Connection With the Inve 'gation ofthe Marjol 

~J3Y~ite i~~')~~ · 
JUL 2 3 2001 

FROM: ~J{(3~ 

TO: 

Acting Regional Administr · 

Robert J. Martin (5101) 
National Ombudsman 

This memorandum and attachments shall constitute EPA Region III's response to the 
National Ombudsman's request of July 10, 2001 for answers to interrogatories and production of 
documents in connection with your investigation of the Marjol Battery Site located in Throop, 
Pennsylvania. You have requested a printed or electronic response by July 24, 2001, and that 
EPA Region III attest to having provided copies of its response to all other individuals named in 
the Service List attached, Appendix A, to your document and interrogatory request. 

In your July 10, 2001 discovery request, you posed six interrogatories and fifteen requests 
for production of documents which require extensive response from both the Superfund and 
Resource Conservation and Recovery Act (RCRA) Programs in Region III. 

During the course of responding to your interrogatories and requests for production for 
documents, Region III located several boxes of documents. Thousands ofpages ofEPA 
documents that are responsive to your request have been reproduced at considerable 
administrative and financial cost. We note that the following materials being supplied as 
attachments to this memorandum are in addition to materials already provided to you. 

( 1) Documents relating to several informal meetings between Region III staff and 
your staf£ 

(2) The response to the your first set of interrogatories to Region III dated February 
21, 2001 and answered by Region III on March 2, 2001. 

(3) The complete Administrative Record for the Final Remedy at the Marjol Battery 
Site which was forwarded to your office on December 20, 2000. 

0 Printed on 100% recycled/recyclable paper with 100% post-consumer fiber and process chlorine free. 
Customer Service Hotline: 1-800-438-2474 
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Region III has made every effort to supply your office with any and all materials 
requested during the course of your investigation of the Matjol Battery Site. The Region has 
responded to both formal and informal requests and has made all staff available for meetings. I 
believe that with today's submission of answers to interrogators and production of documents, 
Region III has fully met your requests in a direct, forthright and timely manner. 

I have noted that in your July 10, 2001 request, you have directed that copies oftoday's 
submission be served upon nine other individuals named in the Service List. The documents the 
Region is providing consist of several thousand documents; the cost incurred for the copying of 
these documents is also several thousand dollars. Because of the administrative and financial 
burdens such a request imposes, Region III will not serve copies on those individuals; we believe 
we have fulfilled our obligation to your Office by providing a copy of the documents to you 
directly. We note that all other interested parties who wish to examine the Administrative 
Record of any EPA decision may do so at any time during business hours and that requests for 
such documents pursuant to the Freedom oflnformation Act can be forwarded to Region III 
Offices at any time by any citizen. 

Finally, today we submit to the National Ombudsman documents which EPA Region III 
considers Confidential Records. We provide these Confidential Records to your Office in the 
interest of full disclosure; however, these records may not be released to any individual or entity 
outside the U.S. Environmental Protection Agency. As you know, any unauthorized disclosure 
to non-Agency personnel would compromise the confidential nature of this and related 
documents. If the Office of the Ombudsman disagrees with this characterization of 
confidentiality, Region III requests an opportunity to meet to discuss that issue with the National 
Ombudsman before any confidential material is released outside the Office of the Ombudsman. 

If you have any questions in regard to this response, do not hesitate to contact me at 
215-814-3125 or Maria Parisi Vickers at 215-814-3149. 



EPA Region III's 
Response to the National Ombudsman's July 10, 2001 Interrogatories and 

Request for Production of Documents for the Marjol Battery Site 
July 23, 2001 

The Interrogatories and Request for Production of Documents for the Marjol Battery Site, dated 
July 10, 2001, requested an extensive amount of information from the RCRA Marjol Battery file, 
the CERCLA Marjol Battery file, and material related to other sites and remedy decisions in the 
Region. Several requests are very broad; such as: cross-sections, aerial photos, and 
communications between particular parties related to the Marjol Battery Site. These documents 
are not grouped together in any particular section of our extensive files of the Marjol Battery Site. 
Documents such as cross-sections and photos are frequently found within reports, rather than as 
separate documents. Both the RCRA and CERCLA programs have substantial files resulting 
from the significant amount of investigation and remediation work done at the Marjol Site. We 
have devoted substantial time and effort to provide the information that you requested in the time 
frame requested. It is important to note that all information considered by EPA to select the 
final remedy at the Marjol Battery Site is included in the RCRA Administrative Record, 
which was forwarded to the Office of the National Ombudsman on December 20, 2000. When 
appropriate, this response references the documents in the RCRA Administrative Record and 
notes their location therein. We have provided everything found in our file search that is 
responsive to your request. In addition, our files are available for review by members of your 
staff. 

RESPONSE TO INTERROGATORIES 

INTERROGATORY #1 -Please explain why the final remedy states air pollution problems will 
arise from excavation of the Marjol Battery Site ("EPAfurther understands that the greater the 
volume of contaminated material removed from the site the greater the increase in short-term 
risk" p. 7) when the North Woods Completion Report indicates that "High Volume Air 
Monitoring results were below the Action Level ofO. 025 mg/L3 for airborne lead 
concentrations" during excavation of contaminated soils and Regional Administration James 
Self stated in his August 5, 1988 letter to Anne marie Crocetti "[a }nalysis of air data has shown 
no significant release of contamination due to work in progress. " 

Response - You requested a comparison of the air pollution that might occur during a total site 
removal in light of the dust generated during previous removal actions at the site. Total removal 
of contaminated material will involve both significantly larger quantities of waste than those 
managed under previous removal efforts for the Marjol Battery Site, and waste containing lead at 
concentrations much higher than that previously managed. Even when dust control measures are 
employed, some amount of contamination is likely to escape. Therefore, the remedy that · 
manages the least amount of material is preferred. The estimated quantity of lead released to the 
atmosphere is given in the Corrective Measures Study - Marjol Battery Site (CMS), dated March 
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15, 1995, and the Corrective Measures Study Revisions, dated June 21, 1999. These document 
are included in the RCRA Administrative Record, on pages 350001 to 351418, and 390128 to 
390945, respectively. The air emission modeling work is in Appendix J, and the estimated 
quantities are in the evaluation tables of Appendix E. 

INTERROGATORY #2- Was a RCRA permit ever issued for the Marjol Battery Site by the state 
or region? Is the site currently operating under a RCRA permit? If yes to either question, please 
provide a copy of all RCRA permit applications, permitting documents, and any and all official 
communications related to the permitting process at the Marjol site. If no, please provide a list 
of all sites in Region III that are currently or have in the past been remediated under RCRA 

. Corrective Action that do not possess a RCRA permit. 

Response - A RCRA permit was never issued for the Marjol Battery Site; nor is the facility 
currently operating under a RCRA permit. The facility operated as a RCRA Interim Status 
facility, subject to the Corrective Action requirements ofRCRA. Documents related to the 
facility's permitting process are included in the RCRA Administrative Record. Their description 
and location, as provided in the index to the RCRA Administrative Record, are given below: 

United States Environmental Protection Agency (U.S.EPA) Notification ofHazardous 
Waste Activity form, 08/15/80. P. 010001-010002. 

U.S. EPA Acknowledgment ofNotification of Hazardous Waste Activity, 10/09/80. P. 
010003-010003. 

U.S. EPA Potential Hazardous Waste Site Identification and Preliminary Assessment 
form, 08/80. An outline of a site operation is attached. P. 010004-010009. 

U.S. EPA Notification of Hazardous Waste Site form, 06/03/81. P. 010010-010021. The 
following are attached: 

a) A Potential Hazardous and Waste Site Identification and 
Preliminary Assessment form, dated March 27, 1984; 

b) A field trip summary report, dated March 27, 1984; 

c) A sketch ofthe casings dump location at the Site, (undated); 

d) An Olyphant Quadrangle topographic map, (undated); and 

e) A Moscow Quadrangle topographic map, (undated). 

U.S. EPA Notification of Hazardous Waste Site update, 04/26/82. P. 010022-010022. 
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Letter to Marjol Battery Equipment Company, from Mr. Donald J. Frost, IU Conversion 
Systems Incorporated (IUCS), re: Analysis of a five-gallon sample of battery casings, 
06/16/80. P. 020001-020002. 

Letter to Gould Incorporated (Gould, Inc.), Metals Division, Marjol Operation, from the 
U.S. EPA, re: Acknowledgment of application for a Hazardous Waste Permit, 12/31180. 
P. 020003-020003. 

Letter to the U.S. EPA, from Mr. David C. Ross, Gould, Inc., Metals Division, Marjol 
Operation, re: Revision to the Notification of Hazardous Waste Activity, 08/11/80. The 
revisions are attached. P. 020004-020006. 

Letter to Mr. Joseph Fiegleman, Gould, Inc., Metals Division, Marjol Operation, from 
Ms. Shirley D. Bulkin, U.S. EPA, re: Initial reviewtreatment/storage/disposal permit, 
07/08/81. P.020007-020008. 

U.S. EPA Hazardous Waste Permit Application, 11/18/80. 030001-030005. 

U.S. EPA General Information form, 11118/80. P~030006-030008. 

A description of the RCRA Interim Status activity at the facility is also included in the RCRA 
Section 3008(h) Corrective Action Consent Order, on page 410005 of the RCRA Administrative 
Record. 

A list of sites in Region III that do not have a RCRA Operating Permit but are being remediated 
under the RCRA Corrective Action program is included in ATTACHMENT 1 to this response. 
The list is divided into those facilities that are implementing Corrective Action under a RCRA 
Corrective Action Order and those that are implementing it under a Facility Lead Agreement. 

INTERROGATORY #3- Has the Marjol Battery Site ever been scored for possible listing on 
the National Priorities List? Please submit any and all documents in your possession related to 
this scoring · 

Response - Documents related to the Site scoring are include in ATTACHMENT 2 to this 
response. 

INTERROGATORY #4- Please provide a list of all technical studies related to the remediation 
of the Marjol site that were completed between the publication of the proposed and final 
remedies. If there are none, so state. 

Response - The list of technical studies that were completed between the publication of the 
proposed remedy, on 10/15/99, and final remedy, on 12/1100, are given below. 
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The following documents are included in the RCRA Administrative Record. Their description 
and location, as provided in the index to the RCRA Administrative Record, are given below: 

Report: Comments On The EPA's Statement of Basis for the Marjol Battery Site, 
prepared by Advanced GeoSevices Corp., 01/18/00. P.360527-360844. 

Final Quantity Estimate and Calculations of Contaminated Soil Volumes, 09/22/00. P. 
420019-420028. 

Letter oftransmittal to Ms. Sybil Hinnant, U.S. EPA, from Mr. Christopher Evans, U.S. 
Department of Defense, re: Gloria Markovci's memo on dust control measures, 
09112/2000. P.420029-420049. 

Draft Stormwater Management Basin Report, undated - issued during 2000. p. 420050-
420075. 

Detailed cost estimate for EPA's final remedial alternative using RACER estimates, 
09114/00. P.420076-420131. 

Detailed cost estimate for EPA's final remedial alternative using cost estimates from 
Brown's Battery Site, 09/19/00. P. 420132-420147. 

Report: Analysis of Coal Stratigraphy And Crop lines: Commentary On The U.S. EPA 
Statement of Basis And Previous Subsurface Investigations, prepared by Gannett 
Fleming, Inc., 01118/00. P.510805-510844. 

Report: Spatial Distribution of Battery Casing Material, prepared by Gannett Fleming,, 
Inc., 01/18/00. P. 510845-510937. 

Letter to Mr. James Barnick, Throop Borough Council, from U.S. EPA, re: The potential 
for technology developed by Pittsburgh Mineral & Environmental Technology (PMET) to 
clean up lead contamination at the Marjol Battery Site, 05111100. P.510941-510943. 

Letter to Mr. Paul Gotthold, U.S. EPA, from Mr. Frank Swit, Gannett Fleming, Inc., re: 
Report: Assessment of Subsidence Potential Associated With Possible Mining ofthe Top 
Split of Top Four Foot and Top Four Foot Coal Seams, prepared by Gannett Fleming, 
Inc., 07/18/00. A copy ofthe report is attached. P. 510944-510959. 

The following report is included in ATTACHMENT 3 to this response. 

Quantity Estimate Memo And Calculation Sheet for the Volume of Material that can fit 
on the 10-acre site, US Army Corps of Engineers, dated July, 18, 2000. 
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INTERROGATORY #5- Please provide a list of all contaminated coal mine sites within Region· 
III that have been remediated under CERCLA or RCRA Corrective Action with corresponding 
fact sheets for each. 

Response - The Region does not have an index of facilities that lists the presence of coal mines at 
RCRA Corrective Action or CERCLA sites. The current project managers in the RCRA 
Corrective Action and CERCLA programs were surveyed to identify sites where coal mining 
activity played a role in remedy selection. Two sites were identified where coal mining activity 
played a role in remedy selection: the Osborne Landfill Site and the Lackawanna Refuse Site. 
Fact sheets for the projects are included in ATTACHMENT 4 to this response. 

INTERROGATORY #6- Please provide a list of all sites in Region III under CERCLA or RCRA 
Correctives Action where Solidification/Stabilization has been utilized for only the top portion of 
a landfill and a cap installed over the treated material. 

Response - The Region does not have an index of facilities that lists the use of solidification/ 
stabilization under only the top portion of a landfill cap. The current project managers in the 
RCRA Corrective Action and CERCLA programs were surveyed to identify sites where such a 
remedy was required. Only one site was identified that met that treatment description: the 
Tonolli Corporation Site. Other containment remedies required either no treatment or treatment 
of all the waste material. The Preliminary Construction Completion Report for the Tonolli 
Corporation Site is included in ATTACHMENT 5 to this response. 

RESPONSE TO REQUEST FOR PRODUCTION OF DOCUMENTS 

REQUEST #1- Please provide any and all sampling plans, contaminant analysis, field journals, 
and logs from the CERCLA emergency cleanup and removal in connection with the Marjol 
Battery Site and surrounding areas. Additionally, include any and all recommendations made by 
Technical Assistance Team members regarding the site. 

Response - The CERCLA emergency cleanup and removal documents are included in 
ATTACHMENT 6 to this response. The following off-site investigation report is also included 
in the attachment: 

Report of Composite Sampling and Analysis for the Verification Study of Remediation -
Marjol Battery Site, Tetra Tech EM Inc., dated 1118/01. 

REQUEST #2- Please provide the following pages .from the Administrative Record of the 
CERCLA emergency cleanup at the Marjol Battery Site. Include all maps, figures, and 
attachments. 

pp. I 0000 I- I 00009 
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pp. 100012-100500 
pp. 100502 
pp. 100505-100514 
pp. 100519-100595 
pp. 100609-10061 I 
pp. 100613-100668 
pp. 100671-100672 
pp. 100674-100685 
pp. 100687-100709 

Response - A CD-ROM disc that contains the complete CERCLA Marjol Battery Administrative 
Record, an index of the documents included in the CERCLA Administrative Record, the 
oversized maps that are part of the Administrative Record, and CD-ROM User Instructions are 
included in ATTACHMENT 7 to this response. The requested pages may be found in the CD
ROM version of the Administrative Record. 

REQUEST #3 -Please provide all communications between both EPA Region III and 
Pennsylvania Department of Environmental Resources (Protection) and EPA Region III and US 
EPA that occurred between 1986 and December 2000 in which Marjol is captioned, excluding 
progress reports. 

Response -The following communications between EPA Region III and PADER/PADEP, and 
EPA Region III and USEPA-Headquarters are related to the Marjol Battery Site. 

The following documents are included in the RCRA Administrative Record. Their description 
and location, as provided in the index to the RCRA Administrative Record, are given below: 

Letter to Mr. Rich Watman, U.S. EPA, from Mr. Douglas J. Lorenzen, PADER, re: 
Transmittal ofthe Site Inspection Report for the 1984-1985 fiscal year, 10/25/85. The 
report is attached. P .270021-270090. 

Memorandum to Mr. Larry Reed, U.S. EPA, from Mr. Thomas C. Voltaggio, U.S. EPA, 
re: Nominating candidates for Update #10 of the National Priorities List, 03111/89. P. 
260042-260042. 

Letter to Mr. Stanley L. Laskowski, U.S. EPA, from Mr. Mark M. McClellan, PADER, 
requesting the Commonwealth of Pennsylvania be allowed to adjoin in the RCRA 
Consent Order, 04114/89. P. 400007-400008. 

Letter to Mr. Stanley L. Laskowski, U.S. EPA, from Mr. James N. Logue, Pennsylvania 
Department of Health, re: Review of technical documents concerning lead clean-up, 
04/07/89. P. 510036-510037. 
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Letter to Ms. Kate Crowley, PADER, from Ms. Humane L. Zia, U.S. EPA, re: 
Attachments A, B, & C to Consent Order, 4/24/89. P. 400010-400010. 

Letter to Ms. Humane Zia, U.S. EPA, from Ms. Kate Crowley, PADER, re: The PADER 
request for changes to Consent Order, 4/28/89. A copy ofthe letter is attached. P. 
400011-400013. 

Routing and transmittal slip to Ms. Kate Crowley and Ms. Kelly Greensmith, PADER, 
from Ms. Humane L. Zia, U.S. EPA, re: Letter illustrating agreement between U.S. EPA 
and the PADER on dispute resolution issues, 5/9/89. A copy of the letter to Mr. Steven 
Miano, U.S. EPA, from Ms. Winifred M. Prendergast, PADER, re: U.S. EPA/PADER 
agreements concerning SEPT A/Paoli Rail yard, 7/31187, is attached. P. 4000t4':4000 16. 

Letter to Mr. Mark McClellan, PADER, from Mr. Edwin B. Erickson, U.S. EPA, re: 
Continuing efforts of U.S. EPA to maintain an effective presence at the Marjol Battery 
site, 5/25/89. P. 400017-400018. 

Letter to Mr. William Steuteville, U.S. EPA, from Ms. Kate Crowley, PADER, re: 
Confirm 07/06/89 meeting and construction and operations impoundments, 06/29/89. P. 
440023-440024. 

Record of Communication to the File, from Ms. Humane L. Zia, U.S. EPA, re: 
Conversation with Kate Crowley, PADER, on status of the PADER review of Order, 
8/29/89. P. 400019-400019. 

Letter to Mr. Bill Steuteville, U.S. EPA, from Ms. Kate Crowley, Bureau of Waste 
Management, Wilkes:-Barre Regional Office, re: Consideration of Gould proposal to use 
"low contaminated" soil to stabilize on-site landfill, 09/15/89. P. 320001-320002. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, from Reno P. Ducceschi, PADER, re: 
Comments on the review of the Description of Current Conditions (DCC), Pre
Investigation Evaluation of Corrective Measure Technologies, RCRA Facility 
Investigation (RFI) Workplan, and Quality Assurance Project Plan (QAPP), 11/27/90. P. 
290003-290010. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, from Mr. William Tomayko, PADER, re: 
Comments on the DCC, Pre-Investigation Evaluation of Corrective Measure 
Technologies, RFI Workplan and QAPP, 02112/91. P. 290011-290016. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, from Ms. Kate Crowley, PADER, re: 
Comments on the June 3, 1991, revised RFI Workplan, DCC, Evaluation of Corrective 

·Measures, and QAPP, 09/04/91. P. 290053-290062. 
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Letter to Mr. Michael C. Veysey, Gould, Inc., from Ms. Cheryl Atkinson, U.S. EPA, re: 
EPA's conditional approval ofthe amended November 6, 1991, RFI Workplan, 
07/08/92. A March 18. 1992, letter to Ms. Cheryl Atkinson, U.S. EPA, from Mr. Leonard 
Zelinka, PADER, regarding comments on the RFI, and a certified mail receipt are 
attached. P. 290144-290148. 

Letter to Mr. William Steuteville, U.S. EPA, from Mr. Leonard Zelinka, PADER, re: 
Comments on the North Woods Security Fence Workplan, Marjol Battery Site, 02118/93. 
P. 610004-610004. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, from Mr. Leonard Zelinka, PADER, re: 
Coi'innents on the Fate and Transport portion of the Baseline Risk Assessment, 07/27/93. 
P. 330004-330004. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, from Mr. Leonard Zelinka, PADER, re: 
Comments on the North Woods Security Fence Workplan, 10114/93. P. 610001-610012. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, from Mr. Leonard Zelinka, PADER, re: 
Comments on the September 13, 1993, lead mobility study for the Site, 10/19/93. P. 
61 0034-61 003 5 

Letter to Cheryl Atkinson, EPA, from Len Zelinka, PADEP, re: Review ofStormwater 
Management Report, 9/2/94, P. 600719 

Letter to Cheryl Atkinson, EPA, from Len Zelinka, PADEP, re: Review of 
Stabilization/Solidification Bench-Scale Treatability Study Report, 9/20/94, P. 600715-
600715. 

Letter to Mr. John Armstead, U.S. EPA, from Mr. William McDonnell, PADEP, re: Draft 
Statement of Basis for Marjol Battery Site, 10/13/99, P. 520003. 

Additional documents are contained in the CERCLA Administrative Record for Marjol Battery 
Site. A CD-ROM disc that contains the complete CERCLA Marjol Battery Administrative 
Record and an index of the documents included in the CERCLA Administrative Record are 
included in ATTACHMENT 7 to this response. Record documents #12, 38, 40,46 and 51 are 
responsive to this request. 

Additional documents are also included in the CERCLA Emergency Removal documents 
included in ATTACHMENT 6 to this response. 

Other communications are included in ATTACHMENT 8 to this response. 

REQUEST #4- Please provide any and all documents in your possession where the name 
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Annemarie Crocetti is captioned including, but not limited to, her July 29, 1988 report 
concerning the lvfarjol site. the subsequent news releases concerning her visit to the area, and 
her letter to Senator Arlen Specter, all of which are referenced in Regional Administrator James 
Self's letter to Ms. Crocetti dated August 5, 1988. 

Response - Documents related to Annemarie Crocetti are included in ATTACHMENT 9 to this 
response. 

REQUEST #5- Please provide a copy of all EPA guidance documents that Region III relied 
upon to decide that the Marjol Battery Site should be handled under RCRA Corrective Action 
rather than CERCLA. 

Response- The following documents describe EPA's policy to use Subtitle C ofRCRA to 
address environmental remediation at sites that are subject to RCRA Corrective Action authority, 
commonly referred to as the RCRA Deferral Policy. The documents are included in 
ATTACHMENT 10 to this response. 

a. Federal Register Notice 51 FR 21057-21062, dated June 10, 1986. The Federal 
Register Notice included in the attachment was downloaded from the web. The pages are 
numbered consecutively, starting with page 1, rather than as numbered in the original 
Notice. Pages 8 to 20 of the attached Notice apply to the use of RCRA Corrective Action 
authority for remediation of contaminated sites .. 

b. OSWER Directive 9320.1-5, RCRA/NPL Listing Policy, dated September 10, 1986. 

c. Region III Memo from Thomas C. Voltaggio, Superfund Branch Chief, to Superfund 
Branch Staff, subject: Branch Procedures for ERRIS Sites Potentially Subject to RCRA 
Corrective Action, Aprilll, 1985. 

REQUEST #6 - Please provide a copy of all documents in your possession in which both 

"Marjol" and "due diligence" are captioned. 

Response - The file search produced no documents with those captions. 

REQUEST #7- Please provide documents explaining the remediation scheme at the Tonolli site. 
Include any and all guidance documents that EPA relied upon to determine whether the site 
should be remediated under CERCLA or RCRA Corrective Action. Also, provide a list of PRPs 
and any and all cost recovery documents in your possession. 

Response- The information on the remediation at the Tonolli Corporation Site is included in 
ATTACHMENT 5 of this response. The list ofPRPs and the cost recovery documents (two 
CD-ROM discs) are included in ATTACHMENT 11 ofthis response. Also included in 
ATTACHMENT 11 ofthis response are the CD-ROM disc that contains the complete CERCLA 
Tonolli Corporation Site Administrative Record, and an index of the documents included in the 
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Administrative Record. The remediation of the Tonolli Corporation Site was not handled under 
the RCRA Corrective Action program because it was a bankrupt company. The guidance 
documents provided in ATTACHMENT 10 of this response were used to make this decision to 
use CERCLA authorities to remediate the site. 

REQUEST #8- Please provide all title searches in your possession every performed on the 
Marjol site property including but not limited to the North Woods. 

Response - Title search information is included in ATTACHMENT 6 to this response. 

REQUEST #9- Please provide the plates that accompany the RFI. 

Response- The eighteen (18) plates for the RCRA Facility Investigation Report (RFI) are 
included in ATTACHMENT 12 to this response. 

REQUEST #10- Please provide any and all geologic cross sections of the Marjol Battery Site 
and North Woods in your possession. 

Response - Geologic cross-sections of the Marjol Battery site are included in the following 
reports, as noted in the table of contents for these reports. These reports are included in the 
RCRA Administrative Record. Their description and location, as provided in the index to the 
RCRA Administrative Record, are given below: 

a. Report: RCRA Facility Investigation Report, prepared by Advanced GeoServices 
Corp., 03115/93. P. 310001-313100. 

b. Report: Corrective Measures Study Report, prepared by Advanced GeoServices 
Corp., 03/15/95. P. 350001-351418. 

c. Report: Corrective Measure Study Revisions, prepared by Advanced GeoServices, 
06/21199. P. 390128-390991. 

d. Throop Borough's Written Submission and Comments to the Administrative Record 
Regarding EPA's October 15, 1999, Proposed Statement of Basis for the Marjol Battery 
Site, 01/18/00, pages 360983 and 360991. 

e~ Final Report: Mine Subsidence Investigation, Prepared by AGC, 01/28/99, P. 603512-
603852. 

f. Gannett Fleming report titled Analysis of Coal Stratigraphy and Crop lines: 
Commentary on the USEP A Statement of Basis and Previous Subsurface Investigations, 
Marjol Battery Site, Throop Borough, Lackawanna County, Pennsylvania, dated January 
18,2000, P. 510805- 510844. 
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g. Report: Limit of the Five Foot Coal Seam, Marjol Battery Site, prepared by Gannett 
Fleming, Inc., 09/21199. P.560001 - 560014. 

Cross-sections are also included in the report: Proposal Ground Water Investigation at the Marjol 
Battery Plant in Throop, P A. This report is contained in the CERCLA Marjol Battery Site 
Administrative Record, on pages 100024-100202 of the record. A CD-ROM disc containing the 
Administrative Record is included in ATTACHMENT 7 to this response. 

Additional cross-sections are included in ATTACHMENT 13 to this response. They are 
described below. 

Diagrammatic cross-sections were prepared for a meeting at EPA Region III with a 
congressional delegation and the EPA National Ombudsman on February 1, 2001. These 
four ( 4) cross-sections were part of a presentation made by EPA during that meeting. The 
enclosed cross-sections are derived from a cross-section in the RFI report (see Figure 4, 
Mining Conditions along Section B, prepared by GAl Consultants, Inc., contained in 
Appendix H-3 of the RFI Report). That RFI cross-section was modified by: coloring in 
the General Eight Foot, General Five Foot, and General Four Foot coal seams; drawing 
in the relative positions of the Top Split Four Foot and Top Four Foot coal seams; 
highlighting the elevation of the mine pool; drawing in the approximate position of the 
primary Battery Casing Material (BCM) fill area; and drawing in the relative topography 
around and location of Sulphur Creek The sequence of the four cross-sections shows 
current conditions, relocation of the BCM waste to below the limit of the Five Foot coal 
seam, isolation from the Five Foot coal seam, and capping of the BCM. 

REQUEST# 11- Please provide a copy of all studies in your possession investigating the health 
effects of lead in Throop, P A, including, but not limited to, all research conducted by Dr. 
Charles Becker. 

Response- The following documents are included in the RCRA Administrative Record. Their 
description and location, as provided in the index to the RCRA Administrative Record, are given 
below: 

Report: Health Consultation, prepared by Pennsylvania Department of Health, 11118/99. 
P. 090001-090040. 

Report: Petitioned Public Health Assessment, Lackawanna County, prepared by Agency 
for Toxic Substances and Disease Registry, 7/21/92. P. 090041-090075. 

Letter to Mayor Lukowski and Mr. James Barnick, Throop Borough, from Ms. Sibyl 
Hinnant, U.S. EPA, re: Efforts ofthe U.S. EPA to respond to the health concerns raised 
by the citizens of Throop, 03/25/99. The EPA toxicologist's report in which responses 
were provided to health questions during the November 18, 1998, meeting, is attached. 
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P. 540005-540016. 

Report: Report: RCRA Facility Investigation Report, prepared by Advanced GeoServices 
Corp., 03/15/93. P. 310001-313100. The Baseline Risk Assessment is included as 
Appendix G. The following documents are related to the Baseline Risk Assessment and 
are included in the RCRA Administrative Record. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, from Mr. Leonard Zelinka, PADER, re: 
Comments on the Fate and Transport portion of the Baseline Risk Assessment, 
07/27/93. P. 3300044. 

Letter to Mr. Michael C. Veysey, Gould, Inc., from Ms. Cheryl Atkinson, U.S. EPA, 
re: Comments on and disapproval of the March 1993 Risk Assessment, 12/09/93. P. 
330021-330032. 

Memorandum to Mr. Michael C. Veysey, Gould, Inc., from Ms. Cheryl Atkinson, 
U.S. EPA, re: Disapproval of the Baseline Risk Assessment based upon the listed 
concerns, 12/09/93. A certified mail return receipt is attached. P. 330033-330044. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, and Mr. Leonard Zelinka, PADER, from 
Ms. Barbara L. Forslund, AGC, re: Response to U.S. EPA's comments on the 
Baseline Risk Assessment, 02/08/94. Table 1 and Table 2 are attached. P. 330047-
330053. 

Memorandum to Ms. Cheryl Atkinson, U.S. EPA, from Mr. Roy L. Smith, U.S. EPA, 
re: Comments on Gould's response to U.S. EPA's concerns with the Baseline Risk 
Assessment, 02117/94. P. 330054-330055 

Letter to Mr. Michael C. Veysey, Gould, Inc., from Ms. Cheryl Atkinson, U.S. EPA, 
re: Comments on the Baseline Risk Assessment, 02/22/94. A certified mail return 
receipt is attached. P. 330056-330059. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, and Mr. Leonard Zelinka, PADER, from 
Mr. Christopher T. Reitman and Ms. Barbara L. Forslund, AGC, re: Response to 
comments on the Baseline Risk Assessment, 03/01194. P. 330060-330062. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, and Mr. Leonard Zelinka, PADER, from 
Mr. Michael C. Veysey, Gould, Inc., re: Responses to U.S. EPA comments on the 
Baseline Risk Assessment, 04/01/94. The comments are attached. P. 330063-330292. 

Letter to Mr. Michael C. Veysey, Gould, Inc., from Ms. Cheryl Atkinson, U.S. EPA, 
re: Transmittal of comments on the Baseline Risk Assessment, 02/09/95. The 
comments are attached. P. 330297-330324. 
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Letter to Ms. Cheryl Atkinson, U.S. EPA, and Mr. Leonard Zelinka, PADER, from 
Mr. Christopher T. Reitman, and Ms. Barbara L. Forslund, AGC, re: Responses to 
U.S. EPA and PADER Comments on the Baseline Risk Assessment, 03/31195. The 
comments are attached. P. 330325-330358. 

Letter to Ms. Cheryl Atkinson, U.S. EPA, from Mr. Christopher T. Reitman and 
Barbara L. Forslund, AGC, re: Comments on the Baseline Risk Assessment, 
07/27/95. P. 330359-330360. 

Additional documents are included in ATTACHMENT 14 to this response. 

REQUEST# 12 - Please provide any and all aerial photographs in your possession ever taken 
of the Marjol Battery Site including the North Woods and surrounding residential areas and list 
the origin of the print. 

Response - Aerial photos are included in the Corrective Measures Study - Mariol Battery Site 
(CMS), dated March 15, 1995, pages 350001 to 351418 of the RCRA Administrative Record, 
and the Corrective Measures Study Revisions, dated June 21, 1999, pages 390128 to 390945 of 
the RCRA Administrative Record. The location of the photos are identified in the table of 
contents for the reports. 

Aerial photos are also available to downloaded from a Microsoft Terraserver web site, available 
at http://terraserver.homeadvisor.msn.com/default.asp. Four (4) individual air photos were 
downloaded. According to the web site, each of the four individual photos is 800 pixels wide by 
600 pixels high. Each pixel represents 1 by 1 meters of earth. The image was extracted from a 
Color Infra-Red (CIR) digital orthophoto quadrangle provided by the USGS. The image was 
photographed on April 15, 1992 by the National Aerial Photography Program, and digitized by 
the USGS DOQ Program on January 25, 1995. In addition to the four (4) individual air photos, 
one (1) air photo which stitches together the four individual photos, and the same stitched
together air photo in which the brightness and contrast was increased are also provided. The six 
(6) photos are included in ATTACHMENT 15 of this response. 

REQUEST #13- Please provide any and all tracer studies indicating the path of groundwater 
flow in the unsaturated zone of the Marjol Battery Site. 

Response- No dye tracer studies were found in the Marjol files. However, the RFI report (p. 
310001 - 313100 of the RCRA Administrative Record) provides a discussion and evaluation of 
the different types of water and their potential sources based on common anion/cation 
geochemistry (see pages 5-8 through 5-20 in the RFI report). Page 5-15 ofthe RFI report 
discusses flow system dynamics and the difficulty in tracing flow paths. A followup 
investigation to the RFI was conducted which further evaluated unsaturated zone water. This 
investigation included the installation of lysimeters, additional monitoring well sampling, and a 
continuous water level monitoring program. These results are provided in the Supplementary 
RFI Activities Report, dated July 17, 1995 (P. 602236- 603477 of the RCRA Administrative 
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Record). The Mine Subsidence Investigation Report dated January 28, 1999 (P. 603512-
603852 ofthe RCRA Administrative Record), includes analytical results of sampling mine pool 
water under the site, which represents saturated conditions. 

REQUEST #14- Please provide any and all mining maps of the Marjol Site you have in your 
possession. 

Response - Mining maps are provided in ATTACHMENT 16 to this response. 

REQUEST #15- Please provide an index of any and all emails, memorandum, fetters, faxes, and 
notes in your possession from December 2000 to the present where the names "Voltaggio" and 
"Mar} of" are captioned. 

Response - The documents are provided in ATTACHMENT 17 to this response. E-mail records 
of the following individuals were reviewed: Thomas Voltaggio, James Burke, Maria Vickers, 
Paul Gotthold, Luis Pizarro, Joel Hennessey, Maureen Essenthier, Susan Hodges, Yvette 
Hamilton, William Early, Neil Wise, Lydia !sales, Susan Hodges, Yvette Hamilton, Mary Coe 
and Diane Ajl. The indices of the e-mail records are included in the attachment. There may be 
other Region III employees to whom this request applies. EPA will finalize that list and forward 
e-mail indices to the Office of the Ombudsman by July 31 '\ if there are other applicable indices. 
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Attachment 14 - Marjol Battery Site Health Effects Study 

Attachment 15 - Marjol Battery Site Aerial Photos 
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Subject: Marjol Battery 

COMMENTS: This is a follow-up to EPA Region III's July 23,2001 response to the National 
Ombudsman's July 10, 2001 request. 

Celebrating 25 Years of Environmental Progress 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 191 03-2029 

SUBJECT: Region III's Response to the National Ombudsman's 
Request of July 10, 2001 for Answers to Interrogatories, 
and Production of Documents in Connection With the 
Investigation of the Marjol Battery Site in Throop, 

FROM: 

TO: 

Pennsylvania 

James J. Burke (3WCOO), Director 
Waste and Chemicals Manageme Di 

Robert J. Martin (5101) 
National Ombudsman 

JUL 3 1 2001 

This is a follow-up to EPA Region III's July 23,2001 response to the National Ombudsman's 
request of July 10, 2001 in connection with your investigation of the Marjol Battery Site located 
in Throop, Pennsylvania. 

As indicated in Region III's response to request #15, additional e-mail indices that are responsive 
to that request are attached. Indices for the following individuals are included: Joan Schafer, 
Susan Hodges, Ruth Prince, Ken Kryszczun, Ruth Wuenschel, William Early and Cynthia Yu. 

0 Printed on I 00% recycled/recyclable paper with I 00% post-consumer fiber and process chlorine free. 
Customer Service Hotline: 1-800-438-2474 





Who Date Size Subject 

-
Roy Seneca 06/15/2001 08:57AM 1,773 Matjol Article in Scranton Times 

Paul Gotthold 04/26/2001 12:52 PM 90,921 ~ last revision of Doug Blazey/Marjolletter 

Paul Gotthold 04/25/2001 05:57PM 91,049 ~ final letter to Doug Blazey re: Marjol 

.::i.l Tom Voltaggio 03/28/2001 08:43AM 64,726 ~ Marjol Cartoons 

Ruth Wuenschel 03/27/2001 03:00PM 17,367 ~ FINAL MARJOL OP-ED 

Ruth Wuenschel 03/27/200 I II :03 AM 17,350 ~ Last(?) Draft ofMarjol Op-Ed 

:21 Ruth Wuenschel 03/26/2001 03:58PM 51,495 ~ Re: Marjol Op-Ed 

Ruth Wuenschel 03/23/2001 01:50PM 16,837 ~ Marjol Op-Ed 

i2J Tom Voltaggio 03/22/2001 12:29 PM 12,204 ~ Communication action items for Marjol 

i2J Tom Voltaggio 03/01/2001 03:51PM 19,485 ~ Marjol Fact Sheet 

Ruth Wuenschel 12118/2000 05:00PM 22,495 ~ FINAL MARJOL OP-ED AS OF 4:58 MONDAY 

~ James Burke 04/30/2001 08:01 AM 3,192 Marjol 

Kenneth Kryszczun 03/02/2001 02: 12 PM 44,324 ~ Marjol Battery 

::2.1 Tom Voltaggio 02/08/2001 07:28AM 5,296 Re: Scranton Times Call Re: Marjol 

'21 James Burke 01131/2001 07:55AM 8,464 Marjol Article in Scranton Times 

Joan Schafer 0111112001 07:34AM 1,759 Matjol 

~ Patrick Boyle 01105/2001 08:36AM 14,000 Re: Marjol Ombud Review on Hold 

Tom Voltaggio 12119/2000 08:26AM 94,806 ~ Marjol Letter 

::2.1 Cynthia Yu 12119/2000 08: 11 AM 23,661 ~ Today's Marjol Announcement 

::2.1 Patrick Boyle 12/08/2000 08:08AM 28,729 ~ Scranton Times Article Re Marjol 

~ Patrick Boyle 12/07/2000 10:13 AM 13,556 ~ Today's Article in the Scranton Times re Marjol 

i2J Ruth Wuenschel 12/06/2000 07:28AM 15,308 ~ Scranton Times Article Re Marjol Decision - Dec. 6 

.:::!1 Cynthia Yu 12/05/2000 07:49AM 15,036 ~ Scranton Times Article re Marjol Decision 

Cynthia Yu 06/2112001 12:20 PM 3,359 update on Marjol/Tranguch visits to Senators in DC. 

.::i.l James Burke 06/19/2001 09:42AM 63,875 ~ Marjol- Throop Residents Visit Washington on Thursday 

i2J James Burke 05114/2001 07:42AM 65,263 ~ Today's Marjol Article- May 14 

~ James Burke 05110/2001 10:00 AM 6,115 TV Coverage of Ombudsman's Visit at Marjol 

i::dJ James Burke 05110/2001 09:03AM 64,809 ~ Marjol Article- 5/10 

i2J James Burke 05/01/2001 07:27AM 65,220 ~ Marjo1 Article May I 

.::i.l James Burke 04/26/2001 08:22AM 68,197 ~ Letter to the Editor from the Lackawanna River Corridor Assoc re Mar 

W:tJ Paul Gotthold 04117/2001 07:50AM 125,314 ~ Sunday Articles about Marjol/Ombudsman 

2J ; Paul Gotthold 04/09/2001 07:29AM 10,686 Marjol Article in Sunday's Scranton Times 

Joan Schafer 04/04/2001 II :38 AM 63,909 ~ Talking Paper for Marjol 

(S!J Paul Gotthold 04/04/200 I II :3 8 AM 64,656 ~ Talking Paper for Mmjol 

Gtl James Burke 04/02/2001 07:33AM 7,843 Today's Marjol Article - 4/2- Scranton Times 

Tom Voltaggio 03/27/2001 !1:30AM 19,548 ~ Re: Last(?) Draft ofMarjol Op-Ed 

Paul Gotthold 03/26/2001 04:08PM 56,294 ~ Re: Marjol Op-Ed 

Tom Voltaggio 03/26/2001 02:58PM 34,695 ~ Re: Marjol Op-Ed 

Tom Voltaggio 03/22/2001 05:19PM 14,196 ~ Re: Communication action items for Marjol 

~ James Burke 03/05/2001 10:38 AM 6,126 Marjol Article 

i£J Paul Gotthold 02/23/2001 07:30AM 6,970 Marjol Article Feb. 23 in Scranton Times 

Tom Voltaggio 02/07/2001 06:51PM 3,306 Re: Scranton Times Call Re: Marjol 

W:tJ James Burke 01122/2001 07:36AM 6,326 Scranton Times Editorial Re Matjol- Jan. 22 

::.2'.1 Ruth Wuenschel 01112/2001 08:47AM 13,280 ~ 1112 Marjol Article in Scranton Times 

2J James Buyke 01111/2001 07:34AM 2,636 Marjol 
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Who Date Size Subject :_r;;q,/f S~A~o.__f~r 
Cynthia Yu 01/10/2001 02:19PM 2,552 proposed Congresional briefing on Marjol 

•21 Maria Vickers 01109/2001 08:15AM 13,847 ,j) Today's Article About Marjol 

'21 James Burke 01/03/2001 01:43PM 27,250 ,j) Scranton Times Article about EP A/Marjol/Superfund Sites 

'21 James Burke 12/2112000 08:25AM 13,793 ,j) Today's Editorial in Scranton Times Re Marjol 12/21100 

Ruth Wuenschel 12118/2000 04:01PM 55,472 ,j) OOPS, Forgot to attach revised Marjol press release 

21 . Ruth Wuenschel 12118/2000 09: I 0 AM 19,052 ,j) Re: Marjol Press Release to go with Op-ed 

Patrick Boyle 12111/2000 02:44PM 20,099 ,j) Inquiry on Marjol 

(:£) Cynthia Yu 06/21/2001 01:56PM 8,168 Re: update on Marjol/Tranguch visits to Senators in DC. 

Tom Voltaggio 03/27/2001 08:15AM 53,437 ,j) Re: Marjol Op-Ed 

James Burke 06/2112001 10:03 AM 69,069 ,j) Re: Marjol- Throop Residents Visit Washington on Thursday 

Kenneth Kryszczun 05/24/2001 08:16AM 24,867 ,j) Marjol 

Cynthia Yu 03/19/2001 03:28PM 3,960 My conversation with Sherwood's staffer about Marjol 

Mike Shapiro 01/05/2001 12:40 PM 8,606 Re: Marjol Ombud Review on Hold 

Tom Voltaggio 12/1112000 03:55PM 22,400 ,j) Re: Inquiry on Marjol 

Cynthia Yu 06/211200 I 02: 18 PM 8,621 Re: update on Marjol/Tranguch visits to Senators in DC. 

Paul Gotthold 01/05/2001 02:00PM 10,195 Re: Marjol Ombud Review on Hold 

Cynthia Yu 01108/2001 02:44PM 14,586 Re: Marjol Ombud Review on Hold 

Joan Schafer 01105/2001 08:36AM 13,515 Re: Marjol Ombud Review on Hold 

Patrick Boyle 12/12/2000 09:42AM 17,083 EPA Defends Marjol Decision (Scranton Times) 



Who 

William Smith 

Diane Ajl 

William Smith 

William Smith 

Lydia !sales 

Diane Ajl 

Diane Ajl 

Yvette Hamilton 
Cynthia Yu 
Joan Schafer 

Diane Ajl 

Yvette Hamilton 
Maureen 
Essenthier 

Joan Schafer 
Joan Schafer 

Joan Schafer 
Diane Ajl 

Maria Vickers 
Diane Ajl 
Diane Ajl 
Joan Schafer 
Diane Ajl 

Paul Gotthold 
Yvette Hamilton 

Joan Schafer 

Paul Gotthold 
Diane Ajl 
Joan Schafer 
Joan Schafer 
Diane Ajl 
Joan Schafer 

Joan Schafer 

Paul Gotthold 

Diane Ajl 

Paul Gotthold 

Diane Ajl 

Paul Gotthold 

Yvette Hamilton 

Date Size Subject 

06/26/2001 12:01 PM 91,607 ~ Re: Fabricante hearing: questions on Marjol and 
Dupont/titanium 

06/26/2001 11:52 AM 89,958 ~ Re: Fabricante hearing: questions on Marjol and 

06/26/2001 11:23 AM 

06/26/2001 11:20 AM 

06/26/2001 11:12 AM 

06/26/2001 1 0:43 AM 

06/25/2001 08:18AM 

06/21/2001 11:57 AM 
06/19/2001 12:36 PM 

06/19/2001 09:42AM 
06/18/2001 03:53PM 

06/14/2001 10:52 AM 
05/14/2001 11:44 AM 

05/14/2001 07:42AM 
05/10/2001 10:00 AM 

05/10/2001 09:03AM 
05/09/2001 04:25PM 

05/09/2001 03:19PM 
05/03/2001 04:45PM 
05/03/2001 02:53PM 
05/01/2001 07:27AM 
04/30/2001 01:33PM 

04/26/2001 12:52 PM 
04/26/2001 11:38 AM 

04/26/2001 08:22AM 

04/25/2001 05:57 PM 
04/11/2001 10:22 AM 
04/09/2001 07:29 AM 
04/02/2001 07:33AM 
03/29/2001 03:49PM 
03/15/2001 07:26AM 

03/05/2001 10:38 AM 

03/01/2001 03:17PM 

03/01/2001 02:10PM 

02/28/2001 01:08PM 

02/26/2001 02:27PM 

02/05/2001 09:28AM 

Of/31/2001 04:58 PM 

Dupont/titanium 

87,475 ~ Re: Fabricante hearing: questions on Marjol and 
Dupont/titanium 

88,795 ~ Re: Fabricante hearing: questions on Marjol and 
Dupont/titanium 

87,171 ~ Re: Fabricante hearing: questions on Marjol and 
Dupont/titanium 

83,542 ~ Fabricante hearing: questions on Marjol and 
Dupont/titanium 

72,078 ~ Re: Marjol - Throop Residents Visit Washington on Thursday 
70,529 ~ Re: Marjol - Throop Residents Visit Washington on Thursday 
66,934 ~ Re: Marjol- Throop Residents Visit Washington on Thursday 
63,232 ~ Marjol - Throop Residents Visit Washington on Thursday 

5,342 Marjol Article in Scranton Times 
2,283 Marjol Battery Update 
9,815 Re: TV Coverage of Ombudsman's Visit at Marjol 

64,438 ~ Today's Marjol Article- May 14 
5,225 TV Coverage of Ombudsman's Visit at Marjol 

63,964 ~ Marjol Article- 5/10 
4,044 Marjol: Bob Collings called 
2,293 Marjol: Bob Collings called 

5,218 Re: Marjoi/Kaufman discrimination suit 
1,349 Marjoi/Kaufman discrimination suit 

64,563 ~ Marjol Article May 1 
26,135 ~ Marjol Battery,Throop PA- Administrator's Scheduled 

84,652 
3,167 

67,450 

Meeting with Activists. · 

~ last revision of Doug Blazey/Marjol letter 
Re: final letter to Doug Blazey re: Marjol 

~ Letter to the Editor from the Lackawanna River Corridor 
Assoc re Marjol 

84,778 ~ final letter to Doug Blazey re: Marjol 
1,962 FOIA issue- Marjol Battery 
9,956 Marjol Article in Sunday's Scranton Times _ 
7,275 Today's Marjol Article- 4/2- Scranton Times 
7,231 Scranton Times Article on T. Voltaggio and Marjol 

6,720 Today's (3/15)Marjol Article 

5,480 Marjol Article 

31,961 ~ Re: Marjol response to Ombudsman request 

30,187 ~ Re: Marjol response to Ombudsman request 

20,913 ~ Re: marjol 

6,973 Scranton Times article on Marjol 

2,748 Marjol meetings 

21,589 ~ Notice to the RA: Marjol and the SREA 



WhO Date 

Joan Schafer 01/31/2001 07:55AM 
Diane·Ajl 01/25/2001 09:22AM 
Diane Ajl 01/17/2001 01:00PM 
Joan Schafer 01/11/2001 07:34AM 
Diane Ajl 01/08/2001 01:39PM 
Diane Ajl 01/08/2001 09:23AM 
Joan Schafer 01/03/2001 01:43PM 

Diane Ajl 12/18/2000 08:34AM 
Bradley Campbell 12118/2000 08:15AM 
Paul Gotthold 12115/2000 05:42 PM 
Maria Vickers 12/15/2000 01:37PM 

Maria Vickers 12114/2000 01:49PM 
Diane Ajl 12/14/2000 01:16PM 
Maria Vickers 12/14/2000 12:13 PM 
Maria Vickers 12/14/2000 11:10 AM 
Maria Vickers 12112/2000 04:39 PM 

Paul Gotthold 12/08/2000 04:38PM 
Diane Ajl 12/07/2000 02:48PM 

Paul Gotthold 12/07/2000 12:34 PM 

Size 

7,976 

3,996 

4,889 

1,781 

7,226 
5,663 

26,739 
2,941 

4,687 

Subject 

Marjol Article in Scranton Times 
Gould, Inc. (Marjol Battery) 

Re: Marjol 

Marjol 

Goi..!ld, Inc. case (Marjol Battery) 
Gould, Inc. case (Marjol Battery) 

~ Scranton Times Article about EPA/Marjoi/Superfund Sites 
Marjol 

Re: Marjoi··Tolling of Dispute Resolution provision 
16,660 ~ Marjol Op-Ed with Suspension Language 
2,464 

3,210 
Marjoi··Tolling of Dispute Resolution provision 
Marjol letter to Ombudsman 

87,867 ~ Marjoi·Ombudsamn Letter 
3,034 Re: Marjoi-Ombudsamn Letter 

86,307 ~ Marjoi·Ombudsamn Letter 
2,071 

2,853 
Memo re Marjol, 
Marjol dispute resolution 

9, 701 scranton times article on Marjol 
2,673 · contacts for Gould re: Marjol Site 





Who Date Size Subject 
~~-- ------------- --. --------------------- -------- -------------· ··--------. ~ --- ---------------

~ Tom Voltaggio 02112/2001 04:51PM 589 Marjol 

~ Tom Voltaggio 01/29/2001 03:03 PM 1,045 Marjol 

i,;,i) Tom Voltaggio 01/08/2001 04:39 PM 15,856 Re: Marjol Ombud Review on Hold 

Joan Schafer 12/05/2000 07:49AM 14,757 fP Scranton Times Article re Marjol Decision 

Joan Schafer 05/10/2001 09:03AM 63,964 fP Marjol Article - 5!1 0 

121 Tom Voltaggio 05!1 0/2001 07:53 AM 20,281 fP Re: Marjol 

t;!J Tom Voltaggio 05/09/2001 05:13PM 9,908 Re: Marjol 

:,;,il Tom Voltaggio 05/09/2001 03:01 PM 1,645 Marjol 

Joan Schafer 04/17/2001 07:50AM 124,613 fP Sunday Articles about Marjoi/Ombudsman 

;~ Tom Voltaggio 03/01/2001 05:07 PM 132,038 fP Marjol Response to Ombudsman 

t:!!l Tom Voltaggio 03/01/2001 04:18PM 89,336 ~ Marjol Response to Ombudsman 

Joan Schafer 01/09/2001 08:15 AM 13,258 fP Today's Article About Marjol 

!5ll Tom Voltaggio 01/08/2001 04:42 PM 17,549 Re: Marjol Ombud Review on Hold 

'21 Tom Voltaggio 12/13/2000 05:03 PM 826 Marjoi/Ombudsman 

:i,!j Tom Voltaggio 03/01/2001 03:41 PM 45,747 fP Marjol Response to Ombudsman 

Tom Voltaggio 12/18/2000 08:30 AM 95,666 fP Re: Marjol Letter 

'21 Tom Voltaggio 01/04/2001 04:01 PM 7,398 Marjol Ombud Review on Hold 

Patrick Boyle 12/11/2000 02:44 PM 19,986 fP Inquiry on Marjol 

Tom Voltaggio 12/11/2000 03:55 PM 22,447 fP Re: Inquiry on Marjol 

Cynthia Yu 06/25/2001 08:08 AM 7,325 Throop's visit to Capitol (Marjol) article in 6/23/01 Scranton 

Cynthia Yu 01/09/2001 09:40 AM 8,116 Marjol in Washington Times 



Who Date Size Subject 

f.2l Tom Voltaggio 12/11/2000 04:12PM 23,789 tf1 Re: Inquiry on Marjol 

'£1 Patrick Boyle 12/11/2000 04:23PM 23,708 tf1 Re: Inquiry on Marjol 

i2l Tom Voltaggio 12/15/2000 03:15 PM 21,189 01 Marjol Op-Ed with Suspension Language 

G::J Tom Voltaggio 12/15/2000 05:19 PM 15,334 01 Marjol Press Release to go with Op-ed 

f.2l Tom Voltaggio 12/18/2000 05:00 PM 23,666 dl FINAL MARJOL OP-ED AS OF 4:58 MONDAY 

'.21 Tom Voltaggio 01/08/2001 12:52 PM 1 '141 Re: Marjol Ombud Review on Hold 

E2l Tom Voltaggio 02/07/2001 03:59 PM 1,321 Scranton Times Call Re: Marjol 

E2l Tom Voltaggio 03/22/2001 04:31 PM 2,192 Marjol Editorial Board 

f.2l Tom Voltaggio 03/22/2001 05:09 PM 1,346 Re: Marjol Editorial Board 

l£1 Tom Voltaggio 03/23/2001 09:50 AM 2,942 Scranton Times Editorial Board Meeting Details 

E2l Tom Voltaggio 03/27/2001 11:03 AM 17,617 dl Last(?) Draft of Marjol Op-Ed 

t2l Tom Voltaggio 03/27/2001 03:00PM 17,634 dl FINAL MARJOL OP-ED 



Who 

-- ---------
ji.\1:, Michele Mckeever 

tiib Tom Voltaggio 

tiib Paul Gotthold 

Paul Gotthold 

Michael Burke 

tiib Maria Vickers 

llli:: Ruth Wuenschel 

Date 

06/25/2001 08:08 AM 

06!11/2001 03:11 PM 

02/16/2001 10:28 AM 

04/25/2001 05:57 PM 

04/23/2001 05:06PM 

04/19/2001 12:49 PM 

01/04/2001 04:19PM 

iiih Joan Schafer 06/21/2001 02:18PM 

tiib Kenneth Kryszczun 03/19/2001 03:28 PM 

liib Bradley Campbell 01/09/2001 03:34 PM 

Dennis Carney 02/15/2001 05:22 PM 

Tom Voltaggio 01/10/2001 04:36 PM 

Abe Ferdas 12/19/2000 10:36 AM 

Joan Schafer 03/05/2001 10:38 AM 

Tom Voltaggio 01/10/2001 04:36 PM 

Mike Shapiro 01/05/2001 12:40 PM 

Joan Schafer 02/23/2001 07:30AM 

Joan Schafer 01/22/2001 07:36AM 

Joan Schafer 01/12/2001 08:47AM 

Dawn 01/10/2001 01:44PM 
Shellenberger 
Joan Schafer 04/09/2001 07:29AM 

Tom Voltaggio 04/23/2001 01 :34 PM 

Tom Voltaggio 06/21/2001 07:28AM 

Kenneth Kryszczun 05/24/2001 08:16 AM 

Joan Schafer 04/04/2001 11:38 AM 

Joel Hennessy 

Joan Schafer 

02/01/2001 05:13PM 

04/17/2001 07:50AM 

Size 

7,483 

1,429 

5,022 

84,770 

14,461 

7,125 

8,067 

9,138 

4,458 

6,768 

2,639 

3,323 

3,102 

5,402 

4,997 

8,606 

6,392 

5,602 

12,537 

6,908 

9,878 

16,093 

25,645 

24,867 

63,846 

751,127 

124,535 

Subject 

Throop's visit to Capitol (Marjol) article in 6/23/01 Scranton 

Marjol- next Congressional step? 

Re: Santorum to visit Marjol and Tranguch on Feb. 23! 

final letter to Doug Blazey re: Marjol 

Marjol memo 

Re: MARJOL - HEADS UP!! 

Marjol Ombud Review on Hold 

Re: update on Marjoi/Tranguch visits to Senators in DC. 

My conversation with Sherwood's staffer about Marjol 

Re: Marjol 

Santorum to visit Marjol and Tranguch on Feb. 23! 

Re: I may see Andy Wallace this Friday - TRanguch - Marjol? 

EDM site affected by Marjol announcement 

Marjol Article 

Re: proposed Congresional briefing on Marjol 

Re: Marjol Ombud Review on Hold 

Marjol Article Feb. 23 in Scranton Times 

Scranton Times Editorial Re Marjol -Jan. 22 

1 /12 Marjol Article in Scranton Times 

HAZARDOUS WASTE NEWS and SUPERFUND WEEK Have 
Site in NE PA in first issue. 
Marjol Article in Sunday's Scranton Times 

Briefing Paper for Administrator on Recent Marjol Developme 

Re: Marjol - Letter from Citizens of Throop Requesting the 0 
Contacts with the Citizens 
Marjol 

Talking Paper for Marjol 

Marjol Remedy Slide Show 

Sunday Articles about Marjoi/Ombudsman 

r . 
• I I i c '1'1~, ( l'l ( (~--
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Who Date Size Subject 

Tom Voltaggio 02/02/2001 03:13PM 15,373 ~ WCMD Hot Sites (Enforcement Confidential) - Week Ending 
February 2, 2001 

Tom Voltaggio 02/07/2001 11:11 AM 21,115 0' Non-Attendees of Nuts & Bolts: Merit Principles and Practices 
Training 

Cynthia Yu 04/20/2001 11 :06 AM 7,067 Re: MARJOL- HEADS UP!! 

Daniel Ryan 04/20/2001 03:11 PM 1,679 Marjol Briefing 

·~!JII_'~" \./V i \ ~ (___,_. ., I 
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FAX TRANSMISSION 

To: Robert Martin Date: August 8, 2001 

Fax#: 202-401-l?~~M Pages: 

From: Maria Vicke 
215-814-314 

4, including this cover sheet. 

Subject: Marjol Battery 

COMMENTS: This is a follow-up to EPA Region III's July 23,2001 response to the National 
Ombudsman's July 10, 2001 request. 

Celebrating 25 Years of Environmental Progress 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

SUBJECT: Region III's Response to the National Ombudsman's 
Request of July 10, 2001 for Answers to Interrogatories, 
and Production of Documents in Connection With the 
Investigation of the Marjol Battery Site in Throop, 

FROM: 

TO: 

Pennsylvania 

Maria Vickers, Deputy Directo 
Waste and Chemicals Manage 

Robert J. Martin (5101) 
National Ombudsman 

AUG 8 2001 

This is a follow-up to EPA Region III's July 23,2001 response to the National Ombudsman's 
request of July 10, 2001 in connection with your investigation of the Marjol Battery Site located 
in Throop, Pennsylvania. 

In response to Interrogatory #5, an additional contaminated coal mine site within Region III has 
been identified, the Taylor Borough Dump CERCLA site. A fact sheet for the site is attached. 
The project manager for this site did not identify it earlier because she was out of the office 
during the month of July. 

0 Printed on 100% recycled/recyclable paper with 100% post-consumer fiber and process chlorine free. 
Customer Service Hotline: 1-800-438-2474 
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&EPA FPwtecb Region 3. 
• Hazardous Site Cleanup Division 
Region 3 Superfund> Superfund Sites> Pennsvlvania > Tavlor Borough Dump> General Site Information 

TAYLOR BOROUGH 
DUMP 

PENNSYLVANIA 
EPA ID# PAD980693907 

Last Updated: April 2000 

Current Site Status 

EPAREGION3 
Lackawanna County 

Taylor Borough, 3 miles south of City of Scranton 

Other Names: 
Old City of Scranton Landfill #I 

lOth Congressional District 

EPA is conducting operation and maintenance activities at the site to ensure the protectiveness of the soil cover. 
Results of the sampling conducted so far shows that the remedy is performing as expected and it is protective of 
human health and the environment. EPA deleted the site from the NPL on September 30, 1999 

Site Description 

The Taylor Borough Dump, located in Lackawanna County, Pennsylvania, is a privately owned, inactive landfill 
that covers 125 acres. The City of Scranton, located about 3 miles north of the site, used the former underground 
and strip mine as a municipal dump from 1964 through 1968. The unfenced site was placed on the National 
Priorities List (NPL) because approximately 1,200 drums containing hazardous organic chemicals and heavy metals 
had been dumped illegally there. Drums were found in six main areas on the site. Wastes had escaped from the 
drums and contaminated the soil, surface water, sediments, groundwater, and the surrounding air. Even after the 
EPA built a fence around the area, trespassers breached it to bike, jog, and hunt on the site. The landfill is near a 
residential area and a community park. It is estimated that 1,000 people live within a one-mile radius of the site, and 
10,000 people live within 3 miles of the site. A residential development borders the southeastern edge of the 
landfill, but the nearest dwelling is several hundred feet from the closest area used for drum waste disposal. 
Residents obtain water from a surface water supply that does not receive runoff from the site. Contaminants in the 
groundwater on site included phthalic acid esters, polychlorinated biphenyls (PCBs), chlordane, and arsenic. 
Contaminants detected in sediments included antimony, arsenic, lead, and PCBs. On-site soils contained phthalic 
acid esters, polycyclic aromatic hydrocarbons (PAHs), arsenic, and lead. Off-site surface water contained lead, 
chlordane, and PCBs. 

Site Responsibility: This site is being addressed through Federal and potentially responsible parties' 
actions. 

NPL Listing History: This site was proposed to the National Priorities List of the most serious uncontrolled 
or abandoned hazardous waste sites requiring long term remedial action on September 
8, 1983. The site was formally added to the list September 21, 1984, making it eligible 
for federal cleanup funds. 

Threats and Contaminants 

Ambient air on the site and at a nearby residence showed the presence of volatile organic compounds (VOCs) and 
chlordane, a pesticide. People who came in direct contact with, inhaled, or accidentally ingested contaminants were 
at risk. Residents using ponds on-site for recreation and fishing may have been at risk from contact with 
contaminated water or from eating contaminated fish. Contaminant descriptions and associated risk factors are 
available at: (ATSDR web site) "http://www.atsdr.cdc.gov/hazdat.html" 

8/8/2001 11:55 AM 



Taylor Bor,ough'Dump- General Site Information http://www .epa.gov/reg3hwmd/super/taylor/pad.htm 
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Cleanup Progress 

In 1983, a fire broke out on the surface of the landfill and drums became partially buried due to mine spoil pushed 
over burning areas to extinguish the fire. EPA conducted a removal operation that involved disposal, drum 
repacking, organization of materials, control of contaminant movement, excavation, security restoration, and 
sampling. A total of 1,141 drums were removed from the site. In 1987, a Consent Decree (CD) was signed between 
EPA and five settling potential responsible parties (PRPs) to implement the remedial action. The remedy featured 
removal and off-site disposal of 125 drums and remnants; collection and treatment of contaminated water in ponds; 
excavation and off-site disposal of contaminated soils; and construction of a soil cover over the area. This cleanup 
work was completed in 1988. Source control actions were effective in preventing further release of contaminants to 
the ground water. Testing of ground water following removal of contaminated soils and treatment of pond water 
showed that ground water was within safe levels. Therefore, no additional ground water cleanup was required. EPA 
is conducting operation and maintenance (O&M) activities at the site to ensure the protectiveness of the soil cover, 
as well as to perform ground water, surface water, and sediment monitoring. In addition to the O&M activities 
required by the Records of Decision (ROD), EPA conducted additional post-remediation activities. These activities 
included: surface water, sediment, and biota sampling of Ponds 7 & 8, landfill gas monitoring; on-site and 
residential ambient air monitoring; and storm water sampling. Results of the sampling conducted so far shows that 
the remedy is performing as expected. 

Contacts 

Remedial Project Manager 
Maria de los A. Garcia 
215-814-3199 
garcia.maria@epa.gov 

Community Involvement Coordinator 
William Hudson 
215-814-5532 
hudson. william@epa.gov 

Detailed public files (Administrative Record) on EPA's actions and decisions for this site can be examined at 
the following locations: 

Taylor Borough Municipal Building 
122 Union Street 
Taylor, PA 18517 

U.S. EPA Region III 
1650 Arch Street 
Philadelphia, P A 19103 
215-814-3157 

Please call for an appointment 

@rravlor Borou~h menu 

[EPA Home I Re~ion 3 Home I HSCD I Region 3 Superfund I Comments] 
URL: http://www.epa.govlreg3hwmdlsuper/taylor/pad.htm 

This page last updated on October 16, 2000 

8/8/2001 11:55 AM 
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ATTACHMENT 1 

Response to Interrogatory #2 

RCRA Corrective Action Sites without RCRA Permits 



FACILITY LEAD . 
Facility Facility ID 

1 Chesapeake Finished Metals MDD069380657 

2 Beazer East, Inc. PAD063764898 

3 BPOil PAD071612683 

4 Elf Atochem North America Inc PAD002290823 

5 Sartomer Co Inc PAD042259374 

6 Bingham & Taylor V AD003064490 

7 Hercules-Frank lin VAD003122165 

8 Hercules Inc. - Hopewell VAD003121928 

9 Honeywell Chesterfield. (Allied Signal) V AD023690 183 

10 International Paper - Masonite Corp. VAD044736213 

11 Mobil Manassas Terminal V AD048565279 

12 University of Virginia V AD000820712 

13 US Army-Fort A.P. Hill VA2210020416 

14 BASF - Huntington WVD00006860 l 

15 Union Carbide- PTO WVD000739722 

07/16/2001 work_orders_fac lead.123 



ORDERS 
I' t 

"Facility Facility ID 

1 General Services Adm. DC84 70090004 

2 Akzo Chemicals Inc DED980551667 

3 DuPont- Glasgow DED042263764 

4 DuPont - Seaford DED002348845 

5 General Chemical DED154576698 

6 Johnson Controls DED002353092 

7 Occidental Chemical DED003913266 -
8 Bethlehem Steel MDD053945432 

9 Honeywell Baltimore Works (Allied Signal-Bait) MDD069396711 

10 Action Mfg PAD096844311 

11 American Color & Chemical PAD003047792 

12 American Nickeloid Co PAD002399285 

13 Ametek PAD002342236 

14 AMP Inc.-GlenRock PAD041421223 

15 ASEA-BROWN PAD082957127 

16 Bethlehem Steel Corp-Steelton PAD003026531 

17 Dixon Ticonderoga Co PAD041250242 

18 Fulton Financial Realty Corp PAD082434747 

19 General Elecctric- Lancaster (RCA) P AD003026903 

20 Gold Mills PAD002377703 

21 Gulf Oil Corp PAD014304976 

22 Honeywell PAD002386761 

23 Kennametal Inc PAD004397683 

24 Lehighton Electronics Inc P AD002399186 

25 Marjol Battery (Gould Inc) PAD00304191 0 

26 NGKMetals PAD044540136 

27 Osram S_ylvania Inc ( 1) PAD003046794 

28 PECO Energy Co P AD000731 026 

29 Quebecor. Printing Atglen Inc PAD051397768 

30 Superior Tube PAD002353407 

31 Uniform Tubes Inc PAD002344463 

32 USS Fairless Works PAD002375376 

07/16/2001 work_orders_fac lead.123 



ORDERS 
Facility Facility ID 

33 Amoco Oi 1-Yorktown V AD050990357 

34 Bayer (med) VAD003379062 

35 Cooper Industries VAD023717853 

36 CSX Trans. Inc. (Beazer East) VAD003121977 

37 Genicom V AD003132438 

38 IBM-Manassas V AD064872575 

39 ITT-Roanoke (l) VAD003123072 

40 ITT-Roanoke (2) V AD980550909 

41 Motiva Enterprises (Star Enterprise-Picket Rd) V AD093952935 

42 Roanoke Electric Steel VAD003122553 

43 Schrader (Piedmont) V AD082881970 

44 VA Emer. Fuel - Cheatam V AD988193223 

45 Viasystems Tech Corp LLC (Lucent) V AD066000993 

46 Appalachian Timber Service WVD063461958 

47 G E Speciality Chemicals (l) WVD061776977 

48 G M C - Martinsburg (med) WVD044145209 
-

49 KACC Spl Pile WVD988766127 

50 Koppers-Follans (Beazer East) WVD004336749 
-

51 Occidental Chern Corp (med) WVD005010277 

52 Quaker State-Congo WVD057634776 

53 St. Mary's (Quaker State) WVD004337135 

54 Weirton Steel WVD000068908 

55 Wheeling - Pitts Steel WVD004319539 

07/16/2001 2 work_orders_fac lead.123 



ATTACHMENT 2 

Response to Interrogatory #3 

Marjol Battery Site NPL Listing Documents 
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999 WEST VALLEY ROAD 
WAYNE. PENNSYLVANIA 1 9087 
215-687-9510 

January 13, 1989 
T-585-01-9-63 
68-01-7346 

Mr. Ben Mykijewycz 
U.S. Environmental Protection Agency 
841 Chestnut Street 
Philadelphia, PA 19107 

Dear Mr. Mykijewycz: 

OR~C1?:.~l 
(i"i.~d) 

Attached please find EPA file information for Marjol Battery TOO No. 
F3-8810-02. 

Please endorse below confirming that you have received the attached 
subject data and return the form to the above address. 

Sincerely, 

Garth Glenn 
Regional Operations Manager, 
FIT 3 

GG/las 

Attachments 

Date: 
----------------------~---



999 WEST VALLEY ROAD 
WAYNE, PENNSYLVANIA 19087 
215-687-951 a 

January 20, 1989 
T-585-01-9-93 
68-01-7346 

Mr. Ben Mykijewycz 
U.S. Environmental Protection Agency 
841 Chestnut Street 
Philadelphia, PA 19107 

Dear Mr. Mykijewycz: 
¥-v,r-9./ 

Attached please find ~ uncontrolled copies of the final Hazard 
Ranking System of Marjol Battery and Equipment Company, prepared under 
TDD No. F3-8810-02. 

Please endorse below confirming that you have received the attached 
subject data and return the form to the above address. 

Sincerely, 

Garth Glenn 
Regional Operations Manager, 
FIT 3 

GG/nfs 

Attachments 

I'' '~'l ~~ t '~ ( ~ ~' '· ' "-, ; 6: tv L 1.. · \ Signature:=-~~~~--~~·~----~----
Ben MyKije ycz ' 

' I ( 
1/ j. /\ i ' 

Date: ---------------------------



999 WEST VALLEY ROAD 
WAYNE. PENNSYLVANIA 19087 
215-687-9510 

January 26, 1989 
T -585-01-9-121 
68-01-7346 

Mr. Ben Mykijewycz 
U.S. Environmental Protection 
841 Chestnut Street 
Philadelphia, PA 19107 

Dear Mr. Mykijewycz: 

Agency 

~ t(._v''~ r.rS 
/\ ., v-~~"' t 1 L re. 

~n-f I ~"''\ 
~t'"· sl-toWI 

Vf4~(_ \..i~ 
Attached please find five copies of -refereRces , 1 thru 13 for.,. Marjol 
Battery -1DD No. F3-8810-02. Please foward to Bob Panebianco. Thank 

~ you. <tn 

Please endorse below confirming that you have received the attached 
subject data and return the form to the above address. 

Sincerely, 
t_j ·t.· i'l 
: ;•f -,_ . ' I ~--~----=:::.:ra-·1 .. ;,) ../ --:-o-:lJ.. .. ;v?J -- .... 

I 

Garth Glenn 
Regional Operations Manager, 
FIT 3 

GG/las 

Attachments 

Date: /- 2- ?- 9-> 
-----L------~--------------



999 WEST VALLEY ROAD 
WAYNE. PENNSYLVANIA 1 9087 
215-687-9510 

February 13, 1989 
T-585-2-9-85 
68-01-7346 

Mr. Ben Mykijewycz 
U.S. Environmental Protection Agency 
841 Chestnut Street 
Philadelphia, PA 19107 

Dear t1r. Mykijewycz: 

Attached please find five copies of the final HRS list of references 
for Marjol Battery and Equipment Company TOO No. F3-8810-02. 

Please endorse below confirming that you have received the attached 
subject data and return the form to the above address. 

Sincerely, 

Garth Glenn 
Regional Operations Manager, 
FIT 3 

GG/las 

Attachments 

Signature: 
Ben 

Date: 



UN IT ED STATES ENVIRONMENTAL PROTECTION AGENCY 

NDV 1 5 1988 
CERTIFIED >~IL 
RETURN RECEIPT REQUESTED 

Art Dalla Piazza 
PA DER 
7th Floor, Fulton Bldg. 
P.o. 3ox 2063 
riarrisburg, PA 17120( 

H.E: r~rjol Battery and Equip:nent COOx_YJany 
(PA-486) 

:)ear :·1r. Dalla Piazza: 

I &~ forwarding to you one copy of the DRAFT Hazard Ranking System 
:::2port :;n:epared by :SP.\-FIT III (TDO: F3-881~-g2) for the above referenced 
~;roject, far your revievl and carrnents. 

To .:::nsure the inclusion of your contnents in any rev1s1on, please have 
your staff review the report and provide their written ~nts to ne by 
:Jece.'":l.ber 13, 1983. Any cO!m".ents received after that date will be kept on 
£:ile for future consideration. 

:'\s you know, t..'"lese oraft reports should not be reproduced or release:.i 
to anyone outside of your agency. v~n you have completed your review and 
_;rovided your corrroents, please return this copy of the report to me by 
c2rtified :nail. 

If there are any questions concerning this report, please call me at 
215/597-8333. 

Sincerely, 

Robert Panebianco, SIO 
Site Investigation Section 

CONCURRENCES 

svMsoL ~~J~cp,a~.<- . '""+!l.Y.~-.... ...... .. .... 1 ................ !:.... _J ............ 1. .. j 
SURNAME, l~lj I 'F /A /'> .-? I t .............. , ...... . 

DATE .. ·.:.,_,·,;·.:.·.~,,r_)'> dlfF>. .. . . ... . . .. . .. ·+ ... .. . .. ..... .... .. . .. , ,, ~~v+ .~i< 1 _ 
EPA Form 1320-1 (12-70) 

OFFICIAL FILE COPY 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

CER'riFIED >JAIL 
SF:'I'fJ~~ RECEIPT F.EQUESTED 

?ate Crowley 
PA DEP ;·iilkes-Barre Regional Office 
:YJ E. Union Street, 2nd Floor 
':j·ilkes-3arra, PA 13701 

~'S: : la.rjol ;.3attery and ~quipment Can-pany 
(?A-4%) 

I an tor~-rdrding to you one COP{ of t.lle DRAFT Hazard Ranking System 
P.e~mrt pr~>arect by SPA-FIT III (TDD: 1?3-8810-02) for the above referenced 
?roject, for ~'our revie;,.; a.'1d conrlents. 

:'o -=ns;_;re t:1e inclusion of your corn:nents in any rev1s1on, please ':1.3.Ve 
:;our staff reviAw t:.1e report and :;>rovide their written COi"T:'lents to me by 
·_:.t~c~-n~~r 13, 1938. Any co~nts received after t.'1at .:]ate will be k:ept on 
.:1 l~ for f.:uture consi·1eration • 

. \s 'fO!i ~:no·.;, these draft reports should not be reprodoced or released 
to ,,nyol!e oub;i.Je of your agency. ~·T.."'len you have cornpleted your review and 
::>t:ovL\eJ your con:~ents, ::)lease return this copy of the report to r1e by 
c.e rt: i ~ i ed ~a i 1. 

If tjete ~re any questions concernin1 this report, please call ~ at 
)l=)/S:17-8333. 

Sincerely, 

Robert Panebianco, SIO 
Site Investigation Section 

CONCURRENCES 

SYMBOL .11;2~,~:}!,U:Co_. A_i_.(y~ _I ................ J ................. ~ ............ . 
suRNAME ~ ' 5 !i p.; . r. '--~ ' . ' ~ J( 0.. ( --~- ' ' ' ' ' ' ' ' ' ' . ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' . ' ' .. ' ' . 'I " ' " " " ' " ' " " 
DATE • /~J -;: j.\_ , 

OFFICIAL FILE COPY 



CERN US LJ:J CORPORATION 

999 WEST VALLEY ROAD 
WAYNE. PENNSYLVANIA 19087 

215-687-9510 

November 4, 1988 
T-585-8-11-26 
68-01-7346 

Ben Mykijewycz 
U.S. Environmental Protection Agency 
841 Chestnut Street 
Philadelphia, PA 19107 

Dear Mr. r1ykijewycz: 

Attached please find six uncontrolled draft copies of the hazard ranking 
system for Marjol Battery and Equipment Company, prepared under TOO 
No. F3-8810-02. You will find three copies of the complete model with 
the Air pathway not scored. Also, three other copies of the text with 
Air pathway evaluated and additional references to support the Air 
pathway score. · 

Please endorse below confirming that you have received the attached 
subject data and return the form to the above address. 

Sincerely, 

~~l~ }LL_N~ / c~ 
Garth Glenn ~ 
Regional Operations Manager, 
FIT 3 

GG/dg 

Attachments 

Signature:=---~~~-------------
Ben Mykijewycz 

Date: ----------------------------
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Assignment Description 

Task Breakdown 

Estimated Technical Hours 

Project Staff 

Proposed Schedule of Activities 

FIT 3 has been assigned to conduct a Hazard Ranking System 

scoring at the IM.RJCt_ i3A -rrEP-..Y site. 

The objective of an HRS is to assign a score to a hazardous 

waste site, through the use of an EPA-approved and 

-mandated set of evaluation criteria. 

The task breakdown of an HRS scoring is as follows. 

1) Review background information. 

2) Contact state and local agencies for relevant 

information. 

3) Compute HRS score. 

4) Prepare and submit HRS report, including all required 

documentation. 

5) Address comments and finalize report. 

The estimated technical hours for completing this project are 

/_20 

FIT Project Manager 

Additional Personnel: Project Assignment: 

The draft report for this project is proposed for completion by 

lt/!/)8 
I I 



Background Data/Data Assessment Summary 

See TDD No. F3-______ for the site inspection report 

of the subject site. 

Additional information can also be found in 

TDD No. F3- 85 i I - I 7 
TDD No. F3-____ _ 

Required Resource List 
No limited resources/equipment needed 

List any limited resources/equipment needed 

Quality Assurance Applicability 

The following portions of the Quality Assurance Manual are applicable to the performance of the 

specific elements defined in TDD No. F3- '88 i 0·- 0;;2._ 

/ QAP 

/ 

/ 

I 
' 

Technical Approach 

2.5 

8.1 

8.2 

13.1 

14.1 

15.1 

Work Plans 

Controlled and Accountable Documents 

Issuance and Distribution of Controlled Documents 

Nonconformance Reporting, Evaluation, and Disposition 

Implementation and Documentation of Corrective Actions 

Storage and Retrieval of QA Records and Project Files 

All activities will be conducted according to FIT 3 Regional Operations Manual. 

/ 

/ 

/ 

SOP 113 

SOPII4 

SOP 1111 

Documentation of Telecons 

Documentation of Filing and Docketing 

Review of Technical Reports 

Technical activities will also be performed in accordance with the current EPA Hazard Ranking 

System model as published in the Federal Register and implemented by EPA and MITRE Corporation 

on behalf of EPA. 



Report/Product Requirements 

Report/Product Review 

The FITOM or designee will be responsible for quality verification ofthe final report. 

Documents to be Generated 

Check below to indicate the documents that will b~ generated in the course ofthe project (both 

deliverable and non-deliverable): 

/ 

/ 

/ 

/ 

I 
/ 

Final Report 

Draft Report 

Task-Related Correspondence 

Report Processing Forms 

Telecon Records 

TDD 

Completion Document 



Di stri buti on 

The undersigned have received, read, and understood this work plan or have attended a meeting 

and have discussed the contents of this work plan (must be signed by all project personnel). 



REPlY_ TO 
ATTENTION OF 

CENAB-EN""GG 

PROJECT: 

LOCATION: 

DEPARTMENT OF THE ARMY 
BALTIMORE DISTRICT, U.S. ARMY CORPS OF ENGINEERS 

P.O. BOX 1715 • 
BALTIMORE, MD 21203-1715 

LETTER OF TRANSMITTAL 

Marjol Battery Site 

Throop Borough, P A 

TO: Ms. Sibyl Hinnant. 
RCRA Project Manager 
U.S. EPA Region III 
1650 Arch Street 
Philadelphia, PA 19103.:2029 

18 July 2000 

TRANSMITTAL OF: Quantity Estimate Memo and Calculation Sheets for the Volume 
of Fill Material that can fit on the 1 0-acre site. 

We look forward to discussing this information with you at 1:00PM on Monday, 24 July 
2000. Please call us at (410) 962-6127, when you are ready to begin. 

Christopher L. Evans, P .E. 
Design Team Leader 



.;, 

Pre-Decisional, Not For Release Under FOIA 

CENAB-EN-GF July 13, 2000 

Marjol Battery Site, Throop, Pa. 
Quantity Estimate- 1 0-acre site (Primary Fill Area) 

1. Background. The Baltimore District Corps of Engineers has been tasked by USEP A 
Region III to provide an estimate of the amount of additional material that can reasonably 
be placed on the 10-acre area ofthe Maljol Battery Site, Throop, Pa. This office has 
estimated the potential additional volume that can be placed assuming 4H: 1 V side slopes 
with the top elevation varying from elevation 810 to 855. Using topographic maps of 
the site, the volumes were estimated based on cross-sectional areas multiplied by average 
lengths. 

2. Available Quantities. The estimated volumetric quantities were calculated for the 
upper area of the site and the lower area of the site (storm water management pond). It is 
estimated that the upper area can accept a maximum of an additional 150,000 cubic yards 
of material and still retain the side slope of 4H: 1 V. The lower area, if this is available for 
use, can accept an additional 160,000 cubic yards. The 1 0-acre site can accept an 
additional 310,000 cubic yards of materials without steepening the side slopes or placing 
materials outside the 1 0-acre area. 

3. Required Quantities. Based on the Corrective Measures Study Report by Advanced 
GeoServices Corporation prepared for Gould Electronics, March 15, 1995, the total 
quantity of contaminated materials is 372,000 cubic yards. An estimated 184,000 cubic 
yards of this material is already placed within the primary fill area (10-acre site). This 
means that approximately 188,000 cubic yards of additional material must be placed. 
Unless the storm water management area (lower area) is available for material storage, 
the 1 0-acre site cannot store all the additional contaminated materials. 

4. Point of Contact. If you have any questions concerning this report, please contact 
Mike Stello at 410-962-4314. 

Michael W. Stello, PE 
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FIVE-YEAR REVIEW REPORT 

Osborne Landfill 
Superfund Site 

Pine Township, Mercer County 
Pennsylvania 

Prepared by: 

U.S. Environmental Protection Agency 

Region III 

Philadelphia, Pennsylvania 

Abrahani Ferdas, Director 
Hazardous Site Cleanup Division 

Date 





I. Introduction 

U.S. Environmental Protection Agency 
Region III 

Hazardous Site Cleanup Division 
Five-Year Review 

Osborne Landfill Superfund Site 
Pine Township, Mercer County, Pennsylvania 

EPA Region III conducted this review pursuant to CERCLA Section 121(c), N.C.P. Section 
300.400(f)(4)(ii), and OSWER Directives 9355.7-02 (May 23, 1991), and 9355.7-02A (July 26, 
1994). It is a statutory review. The purpose of a five-year review is to ensure that a remedial 
action remains protective of public health and the environment and is functioning as designed. 
This document will become a part of the Site file. 

II. Background 

The Osborne Landfill Site is located in Pine Township, Mercer County, Pennsylvania. Located .. 
less than one mile east of Grove City, Pennsylvania, the Site encompasses approximately 15 
acres along the East Pine Street extension. To the north of the Site are woodlands. Farmland is 
present to the east and southeast across the East Pine Street Extension. A large shallow pond is 
located just west of the Site and considered to be a federally protected wetland. Another wetland 
is situated south of the Site on both sides of the East Pine Street Extension. The immediate Site 
area is sparsely populated. Most of the residential homes near the Site, are located along 
Enterprise Road, which is approximately 114 mile north of the Site, or are located to the east 
along Diamond Road. Homes along Enterprise A venue and Diamond Road previously used 
ground water, until Cooper Cameron, a Potentially Responsible Party (PRP), extended the 
municipal water line around the eastern perimeter of the Site. Cooper Cameron connected any 
resident, within one hundred and fifty feet of the water line, who was willing to accept the 
connection. Only one resident refused the connection to public water and this well has been 
periodically sampled and Site contaminants· have not been detected. 

Strip mining was conducted at the Site during the 1940s, prior to disposal of wastes in the 
strip mine pit. Fill material was deposited into the strip pool at the base of the high wall from the 
late 1950s to 1978, when the Site was closed by the Pennsylvania Department ofEnvironmental 
Protection (P ADEP) for not having a permit to accept wastes. A wide array of wastes were 
disposed which contained metals, volatile organic hydrocarbons, semi-volatiles and 
polychlorinated biphenyls (PCB)s. The primary waste by volume was foundry sand from Cooper 
Industries (Currently Cooper Cameron). 

Several Remedial Investigations have been conducted at the Site. The investigations have 
focused on the fill area, the wetlands to the southwest of the Site, the Clarion Aquifer/Mine Void 
system, the Homewood Aquifer System and the deeper Connoquenessing and Burgoon Aquifers. 
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These investigations documented contamination in the fill above EPA's action levels. These 
investigations also documented contamination of ground water in the Clarion Formation with 
vinyl chloride above Maximum Contaminant Levels ("MCLs") allowed by the EPA's Safe 
Drinking Water Act. The wetlands to the southwest did not contain contaminants at levels of 
concern. 

The first Record of Decision (ROD# 1) which was issued in September of 1990 selected 
installation of a slurry wall around the perimeter of the Site, and a clay cap to prevent infiltration 
of rain into the fill. To prevent leachate from leaving the fill, extraction wells were installed in 
the fill to remove leachate and to produce an inward hydraulic containment. This is measured by 
six well nests which measure the pressure in the fill, the Clarion Formation and the Homewood 
Formation. The collected leachate is treated by an iron and manganese removal system, air 
stripping and carbon adsorption. The treated leachate is injected into the mine pool to the east of 
the Site. This was done to prevent any potential for subsidence of nearby homes due to ground 
water extraction. 

ROD# 1 also selected pump and treatment as the remedy for contaminated ground water in 
the Clarion Aquifer. A fence restricts access to the Site and additional warning signs near the • 
entrance gate are posted. Post-closure use of the property, which is owned by a PRP who is the 
respondent to a Unilateral Order, will be restricted to protect the cap and associated systems 
indefinitely. The PRP has placed a deed restriction on the property which satisfies this 
requirement. 

During the design of the remedies selected in ROD#1, pump tests showed that it was not 
possible to remediate the Clarion Aquifer as described in ROD#1. Aquifer response tests 
performed during the Remedial Design indicated that reasonable ground water capture zones 
could not be created by extraction wells placed in the Clarion Aquifer. Instead, very narrow 
columns of water would be drawn from the more contaminated mine pool into the Clarion 
sandstone aquifer. At that time, EPA was also conducting an investigation of the deeper aquifers 
at the Site, which are in communication with the shallow aquifer. Therefore, EPA decided to wait 
until the investigations were completed, so that an integrated ROD for all Site ground water 
could be issued. The second ROD (ROD#2) issued on December 30, 1997 addressed all Site 
ground water and the wetlands to the southwest of the Site. The wetlands had not been impacted 
by Site contaminants and EPA selected "No Action" for the southwest wetlands. EPA selected 
"Natural Attenuation with Monitoring" for the contaminated Clarion aquifer and three years of 
ground water monitoring for the deeper uncontaminated aquifers at the Site. 

Site construction began on August 5, 1995, and all construction at the Site has been 
completed. A ·Preliminary Close Out Report (POOR) was signed in September 1998 and Site was 
declared "Construction Complete". The leachate treatment system has operated since January 
1996 and has drawn the water level down inside the slurry wall containment producing an inward 
pressure gradient for the Clarion Aquifer, as measured by the performance wells. 
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III. Site Chronology 

The Osborne Landfill operated from the 1950s through 1978 when the Site was closed by the 
Pennsylvania Department of Environmental Resources (Previously the Pennsylvania Department 
of Environmental Resources). EPA began assessing conditions at the Osborne Landfill Site 
("Site") in the early 1980s. The Site was proposed for the National Priorities List (NPL) in 1982 
and formally placed on the list in September 1983. Cooper Industries, a potentially responsible 
party, built a security fence around the Site and posted it with warnings to prevent unauthorized 
access in 1983. Cooper Industries also removed and disposed of 83 filled drums, 460 empty 
drums, and 45 cubic yards of contaminated soil. In 1994, Cooper Cameron (previously Cooper 
Industries) extended a public water line on the east side of the Site in reaction to high levels of 
contamination found in a resident's well. This extension virtually completed a loop which now 
supplies residents potentially at risk, near the perimeter of the Site, with municipal water. 

Under a Consent Order with Pennsylvania, Cooper Industries conducted a Remedial 
Investigation of the Site, but was unwilling to comply with all of the conditions required by the 
State and EPA. In 1988, at the request of the State, the EPA took over the investigation and 
completed an intensive study of Site conditions and produced the Remedial Investigation (RI), _ 
Feasibility Study (FS) and Risk Assessment (RA) reports. On September 28, 1990, the EPA 
chose a remedy (Record of Decision or "ROD") for the fill material, the on-Site water table, and 
the shallow aquifer. After long negotiations, EPA was unable to obtain an agreement with the 
Responsible Parties. EPA issued a Unilateral Administrative Order (UA) to Cooper Industries in 
March 1991 to install a slurry wall, clay cap, and leachate treatment system for the fill area. The 
UA also required the installation of a pump and treat system to reduce low levels of vinyl 
chloride to the Maximum Contaminant Levels (MALS) or non-zero Maximum Contaminant 
Level Goals (MCLGs) set by EPA for drinking water. General Electric, who sent wastes to the 
Site, contributed a cash settlement to reimburse EPA for past costs. A slurry wall has been 
constructed around the perimeter of the fill area to a depth of forty feet, and a low permeability 
cap has been installed over the fill to reduce infiltration of rain and the leaching of contaminants. 
In addition, leachate is being extracted from the fill area, treated, and re-injected into the on-Site 
mine pool. The construction of the remedy for the fill area was completed during the summer of 
1997. The leachate treatment system has operated for several years. 

Earlier studies indicated that the deep groundwater under the Site was flowing towards the Grove 
City municipal wells. Under a Consent Order with EPA, Cooper Industries installed a line of 
deep wells between the Site and the Grove City wells to protect the water supplies . These wells 
have not shown Site related contamination to date. Under the Consent Order, Cooper Industries 
also conducted additional studies of an adjacent wetlands area and completed a supplemental 
RifFS for groundwater. A ROD for groundwater and the adjacent wetlands was signed on 
December 30, 1997. The ROD selected No Action for the wetlands, and Natural Attenuation 
with monitoring for groundwater, changing the remedy from pump and treatment to Natural 
Attenuation. Two Explanation of Significant Differences (ESDs) documents were later issued for 
the Site. The first ESD modified the way that the inward hydraulic gradient is measured, and 
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modified some institutional controls for the Site. A second ESD changed some of the well 
locations that would be used to monitor ground water contamination. The Site is considered 
"Construction Complete", but leachate treatment will continue for at least several more years, 
and groundwater monitoring for natural attenuation will continue for at least seven years. The 
monitoring around the perimeter of the landfill to verify that the containment remains protective 
will continue indefinitely. 

IV. Remedial Actions 

The following sections will focus on the completed portions and modifications to the remedy at 
the Site and will discuss the effectiveness of the various cleanup actions. 

ROD#l - Fill Area 

A slurry wall was installed around the perimeter of the fill area to a depth of approximately 40 
feet and was keyed into the clay layer beneath the Site. A multilayered cap was installed over the 
slurry wall to reduce infiltration. Storm water channels around the perimeter of the cap collect ~ 

runoff and carry it around the cap system. The runoff from the storm water channels is 
discharged through two culverts to a nearby stream. After some initial problems, the cap has been 
heavily vegetated. Extraction wells in the fill lower the water table to produce an inward 
gradient so that leakage would be inward and this also produces an inherent pump and treatment 
remedy, since the extraction wells remove about ten to twenty gallons per minute of 
contaminated ground water (leachate). This water comes from the surrounding aquifers which 
supply this leakage. 

The gradient between the fill and the Clarion Aquifer is adequate along the wall. The lowered 
water level in the containment has generally produced an inward gradient between the 
Homewood Aquifer and the fill, however two wells have not responded as expected. The 
performance wells H3 and H4 indicate that there is not an inward gradient at the southern end of 
the Site along the Pine Street extension. There were several possibilities that could have 
produced this problem: 1) Remedial Design studies indicated that the clay confining layer was 
missing at the southern end of the Site. The strip mine pit di4 not extend to the southern end of 
the Site, and the extraction well farthest to the south is in natural geological materials of much 
lower permeability. This lack of clay could reduce the pressure gradient due to pumping. 2) A 
limited section of the slurry wall near the Pine Street extension was produced in two phases. The 
slurry wall was constructed to the required depth, and the area above the slurry wall was 
backfilled and compacted to the final elevation. The shallow section of the slurry wall was then 
constructed and keyed into the deeper segment. If this were not done properly, water could flow 
into the containment through "windows" in the slurry wall reducing the gradient across the wall. 
3) The yield from the extraction wells at the southern end of the Site are relatively low. During 
construction, EPA and Cooper Cameron realized that additional extraction wells in this area 
might be needed and ran additional piping in case more wells were necessary. 
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EPA required Cooper Industries to analyze the available information and to try to 
determine the cause for the lower gradient along this section of the slurry wall. This analysis was 
included in a report titled: "Performance of QUI Remedial Action, Osborne Landfill, March 17, 
1998". The report showed that the problem is not primarily related to leakage into the 
containment. The water levels in the fill have dropped, but the pressure in the Homewood 
Aquifer has dropped faster. When Cooper industries shut down one of the extraction wells at the 
Site (EX-8), within one and one half hours, the Homewood Aquifer water level recovered more 
than three feet. The report from Cooper Industries suggests that these extraction wells are 
preferentially drawing water from the Homewood Aquifer rather than the "fill" due to the lack of 
the clay layer in this area. EPA determined that the inward gradient was sufficient to satisfy the 
performance standard in the Record of Decision. 

Since that time, there has been some overall decline in well yields possibly due to iron 
bacteria, and well maintenance was conducted on one well to restore its previous yield. The 
well yield actually dropped initially and then recovered to the same level observed before 
treatment. On July 12, 2000, EPA met with Cooper Industries to review all of the recent ground 
water data, including extraction well yields, performance well levels and concentrations and 
trends over the past several years. It appears that the decline in well yields may be due to a 
steady decline in the adjacent aquifers, which is documented by computer logs of the pressure 
levels in both the Homewood and Clarion Aquifers. The hydraulic gradients are still very similar 
now as those observed in previous years. The inward gradient is still sufficient to be protective. 
Iron in this area is high and periodic well maintenance and treatment may be needed in the future. 
Additional data is included in the attached memo to the file dated 7/13/2000. 

There are six performance well nests installed at even intervals along the perimeter of the 
slurry wall. At each nest, one well is installed in the fill, another installed in the vertically 
adjacent aquifer, and a third installed below the clay layer in the Homewood aquifer. These nests 
monitor water levels, and are sampled periodically for contaminants of concern. After several 
years of data, it appears that the containment is working as expected and that there have been no 
major releases of contamination through the slurry wall. One interesting result seen both in the 
leachate in the fill, and in the wells adjacent to the wall is that vinyl chloride has shown a slight 
increase. Although the leachate extraction wells were not inCluded in the remedy as a pump and 
treat system for the contaminated Clarion Formation adjacent to the fill, they are functioning as a 
minor pump and treatment system. As water is extracted from the containment, water from the 
Clarion Formation leaks into the containment and the extraction wells, in effect, act as a minor 
pump and treat supplement to the Natural Attenuation remedy selected for the Clarion 
Formation. As explained in the attached memo dated 7113/00, Cooper Industries will attempt to 
re-focus the extraction well rates to achieve a faster cleanup of the vinyl chloride in the 
containment and to reduce concentrations in one of the performance well nests. 

Water from the extraction wells is treated by iron/manganese removal, air stripping and 
polished by carbon adsorption. At this time the only significant contamination in the leachate is 
vinyl chloride and dichloroethenes. The treated water is transported to injection wells to the east 
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of the Site, at a location generally to the east of the contaminant plume in the Clarion Formation. 
This provides a small hydraulic "barrier" between the residents to the east and the vinyl chloride 
plume. EPA avoided placing the extraction wells close to the fill area, which might have 
"pushed" contaminated water towards the residents. 

EPA believes that this containment system is meeting the Remedial Action Objectives 
(RAOs). An added protection is the presence of a water line, which was extended around the 
eastern perimeter of the Site to provide the residents closest to the Site with municipal water. 
The residence closest to the Site contained the only contaminated residential well discovered at 
the Site. This water line gave the resident public water and provided protection to other residents 
further from the Site. 

ROD#2 

ROD#2 was issued in December of 1997 and revised the ground water remedy for the 
Clarion Aquifer from pump and treatment to Natural Attenuation. A description of the Site 
geology is necessary to understand EPA's decision to revise the selected remedy. The top layer. 
to the east of the Site is about ten to twenty feet of overburden over twenty to thirty feet of 
sandstone. The sandstone is considered the Clarion Aquifer. Underlying the Clarion sandstone 
was a layer of coal, know as the Brookville coal seam. The coal seam angled downward to the 
east and the coal seam was deep mined using the "room and pillar technique". To the east of the 
fill area are a network of open mine voids full of ground water forming a mine pool. Based on 
numerous monitoring wells, the vinyl chloride contamination was relatively high in the mine 
voids (one well was 47 ppb), but only trace levels ofvinyl chloride were present in the Clarion 
Aquifer. The only exception to this was the one residential well in the Clarion aquifer which did 
contain 10- 15 ppb of vinyl chloride. Underneath the Clarion Formation is a clay layer and then 
the sandstone Homewood aquifer. With the exception of one well directly adjacent to the slurry 
wall, vinyl chloride has not been detected in the Homewood Aquifer . 

During the design phase, it became apparent that due to mine subsidence, the Clarion 
Aquifer was fractured and that a well placed in the Clarion Formation would preferentially draw 
mine void water upward in a column through the thin Clarion sandstone layer. Each well would 
have a tiny lateral capture zone and numerous wells would be needed. An extraction well would 
also draw contaminated mine water into the Clarion Formation which is used as a drinking water 
aquifer in the vicinity. The other option would be to attempt to pump and treat a very large 
volume of mine water to remove relatively small levels of contaminants. An additional 
consideration was the steady decline in.vinyl chloride levels in the mine voids. EPA was 
concerned that by the time the ROD was issued, negotiations completed, the design approved and 
the pump and treat system constructed, there might not be contamination left above MCLs. EPA 
changed the remedy, for the Clarion Formation, to Natural Attenuation in December 1997. 

\ 

The deeper aquifers were of special concern because the municipal wells were within two 
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miles to the northeast ofthe Site. In the 1997 ROD, EPA required the placement of some 
additional deep well nests in both the Connoquenessing Aquifer and the even deeper Burgoon 
Aquifer between the municipal well location and the Site. These well nests did not show 
contamination. Cooper Industries will continue to monitor them for three years, but if no 
contamination is detected, they will be abandoned. 

Recent analytical results from the Natural Attenuation ground water monitoring support the 
continued decline in vinyl chloride levels over a wide area of the plume. Contamination is 
approaching MCLs over much of the area. The one exception is a small area around the one 
contaminated residential well which continues to show about 5 ppb of vinyl chloride. It appears 
that this area will be the last section to attenuate to MCLs. The municipal water line is available 
in this area and no residents are at risk. EPA considers the ground water remedy to be protective 
at this time, but will continue to monitor the ground water concentrations until MCLs are met 
and afterwards for five years. 

Additional residential wells around the Site were sampled this year on a one time basis to 
give nearby residents greater confidence that our remedy is fully protective. After this major 
sampling event, a more targeted periodic residential sampling will occur. None of the additional· 
wells sampled contained Site related contaminants. · 

The PRP performing the Site work, Cooper Cameron, purchased the landfill property so 
that the property would be under their control. They will enforce the institutional controls, and 
are a respondent to a Unilateral Administrative Order from EPA, so that they must comply with 
the institutional control requirements. Cooper Cameron has placed a deed restriction on the 
property. General Electric was also a PRP, but this corporation chose to enter a cash settlement 
with EPA to pay for its obligations. 

Throughout the cleanup, a site-specific, action-specific, Health and Safety Plan and 
Contingency Plan were developed and properly implemented for each of the field activities and 
remedial actions. Each plan was regularly reviewed and updated as appropriate throughout the 
cleanup. All workers at the Site are required to be briefed on hazards and precautions, and must 
read the relevant portions of the Site Health and Safety Plan (HASP). All workers must have 
Safety Training and comply with all OSHA standards and the HASP. All visitors must be 
accompanied by a qualified representative of Cooper Cameron or their contractor. 

V. Five Year Review Findings 

EPA and P ADEP visit the Site periodically to oversee the remedial action and related activities. 
Concerns raised during oversight have been routinely addressed by Cooper Cameron. This five 
year review is partially based on these visits. In early 1998, Mr. Robert Kimball visited the Site 
several times and reported erosion problems which were subsequently corrected. EPA and Mr. 
Robert Kimball of the PADEP visited the Site for a construction completion inspection on March 
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9, 1998. The last inspection was conducted on July 11, 2000 during which the Site was inspected 
and recent data reviewed with Cooper Cameron and their contractor (CEC). The PADEP was 
invited to the inspection, but was unable to attend because of conflicting commitments. The 
PADEP has been sent a copy of the memo to the file documenting both the inspection and the 
data/performance standard review. 

VI. Assessment 

Cooper Cameron has completed the remedial actions to date in accordance with the remedial 
designs, Records of Decision, and their modifications. 

VII. Deficiencies 

Extraction well maintenance is needed, but the remedy is still protective even at current 
extraction rates. 

VIII. Recommendations and Required Actions 

Continuing attention to extraction well maintenance and operation will be necessary to assure 
that the remedy remains protective. Additionally, oversight of the monitoring activities will be 
necessary to assure that the contamination continues to decline to MCLs throughout the plume. 
EPA and the P ADEP will insure that appropriate maintenance is performed. 

IX. Protectiveness Statement 

The remedies selected in ROD#1 (Fill Area) are protective ofhuman health and the 
environment. The immediate threats have been addressed as described above and all remedial 
actions have been performed in accordance with the design and the remedy decision documents. 

The Natural Attenuation remedy (ROD#2) will not be fully protective until MCLs are met. EPA 
expects this to occur within five years. 

X. Next Five-Year Review 

The next five-year review will be conducted by August 5, 2005. 
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Hazardous Site 
· Region 3. 

Cleanup Division 
Region 3 Superfund> Superfund Sites> Penrh\ lvania > Lad.a\\anna Refuse> General Site Information 

LACKAWANNA REFUSE 

PENNSYLVANIA 
EPA ID # PAD980508667 

Last Update: April 2000 

Current Status 

EPAREGION3 
Lackawanna County 

Between the Borough of Old Forge and Ransom 
Township 

Other Names: 
Lackawana Refuse Removal Company, Inc. 

Iacavazzi Landfill 
Old Forge Landfill 

lOth Congressional District 

All remedial actions have been completed at this site. EPA deleted the Lackawanna Refuse Site from the National 
Priorities List in September 1999. 

Site Description 

The Lackawanna Refuse site consists of258 acres in Lackawanna County, Pennsylvania and lies in an area 
previously used for deep mining and strip mining of coal. In 1973, the Pennsylvania Department of Environmental 
Resources (PADER) issued a permit for the disposal of municipal and commercial refuse in three strip-mine cuts 
covering approximately 18 acres. Two of the strip-mine cuts contained commercial and municipal refuse, and the 
third contained approximately 15,000 buried drums. PADER authorized an addendum for the disposal of sludge in 
1978, but suspended the solid waste disposal permit later that year, after discovering the unauthorized disposal of 
industrial and hazardous wastes. In 1980, the EPA excavated 200 drums and sampled 18 others. Leachate flows 
from the site into an intermittent stream, drainage ditches, and nearby St. John's Creek, which flows into the 
Lackawanna River. The site is located in a rural area of Pennsylvania and is surrounded by residential, agricultural, 
and former strip-mining areas. Approximately 9,000 people live within a one-mile radius of the site. The nearest 
residences are along the site's eastern border. Local residents obtain drinkfug water from a public system that takes 
water from reservoirs several miles north of the site. 

Site Responsibility: This site is being addressed through Federal and State actions. 

NPL Listing Historv: This site was proposed to the National Priorities List of the most serious uncontrolled 
• or abandoned hazardous waste sites requiring long-term remedial action on December 

30, 1982. The site was formally added to the list September 8, 1983. The site was 
deleted from the list on September 28, 1999. 

Threats and Contaminants 

On-site grouhd water was found to be contaminated with nitrate, heavy metals including arsenic and cadmium, and 
volatile organic compounds (VOCs) from disposal activities at the site. Off-site ground water was found to be 
contaminated with the pesticide dieldrin. Surface water on-site had boron, manganese, and methylene chloride 
contamination. Fish were found to have traces of polychlorinated biphenyls (PCBs), VOCs, and dieldrin. Heavy 
metals including lead and nickel and VOCs were found in rabbits in the area. People who accidentally ingested or 
came in direct contact with contaminated water and sediments may have been at risk. In addition, eating rabbits and 
fish with bioaccumulated levels of contaminants was found to pose a health threat. Contaminant descriptions and 
associated risk factors are available at: (ATSDR web site) http://www.atsdr.cdc.gov/hazdat.html 

7117/2001 1:54PM 
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Cleanup Progress 

In 1983, the owners and operators of the site pleaded guilty to failing to notify EPA that hazardous substances were 
disposed of, paid a fine, and agreed to use the proceeds from any sale of the land to help finance cleanup at the site. 
The following remedial actions were completed in accordance with EPA's Record of Decision (ROD). All drums 
and highly contaminated solid waste have been removed, and approximately 40,000 cubic yards of contaminated 
soil were excavated and disposed off-site. The leachate collection system and the synthetic cover were installed in 
1989. The fmal grading and seeding of the site was completed in 1990. Subsequent to the placement of the 
synthetic cover, EPA's sampling showed that the landfill was generating a negligible amount of leachate due to the 
effectiveness of the synthetic cover in reducing rainfall infiltration to the landfill. EPA issued an Explanation of 
Significant Difference (ESD) on September 28, 1993 documenting EPA's decision to eliminate the leachate 
treatment plant due to insufficient leachate flow. The site has been removed from the NPL. 

Contacts 

Remedial Project Manager 
Jerry Hoover 
215-814-2077 
hoover.gerald@epamail.epa.gov 

Community Involvement Coordinator 
Carrie Deitzel 
215-814-5525 
deitzel.carrie@epamail.epa.gov 

Detailed public files (Administrative Record) on EPA's actions and decisions for this site can be examined at 
the following locations: 

Old Forge Borough Council 
312 South Main Street 
Old Forge, PA 18518 

U.S. EPA Region III 
6th Floor Docket Room 
· 1650 Arch Street 
Philadelphia, PA 19103 
(215) 814-3157 

@)Lackawanna menu 

[EPA Home I Region 3 Home I HSCD I Region 3 Superfund I Comments] 
URL: http:llwww.epa.govlreg3hwmdlsuper!lackawanlpadhtm 

This page last updated on September 29, 2000 
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LACKAWANNA REFUSE 
~ 

Site Information I RODs List 

Site Information: 

Site Name: LACKAWANNA REFUSE 
Address: SOUTH KEYSER A VENUE 

OLD FORGE BOROUGH, PA 18504 

EPA ID: P AD980508667 
EPA Region: 03 

County: 069 LACKAWANNA 

Latitude: 41.3 7305 
Longitude: 75.755281 

NPL Status: Deleted from the Final NPL 
Federal Facility Flag: Not a Federal Facility 

Incident Category: Landfill 

Record of Decision (ROD) List: 

RODID 

1 EP AJRODIR03-85/010 

ROD Date 

03/22/1985 

ou 

01 

1) Record of Decision (ROD): 

Operable Unit: 01 
ROD ID: EPNROD/R03-85/010 

ROD Date: 03/2211985 

Media: SOIL SURF ACE WATER 

Contaminant: ORGANIC ACIDS, PAINTS AND 
THINNERS, SLUDGES, TOXIC METAL, 
VARIOUS SOL VENTS 

Abstract: THE LACKAWANNA REFUSE SITE IS 
LOCATED ALONG A SECTION OF THE 
NORTH-SOUTH BORDER BETWEEN THE 
BOROUGH OF OLD FORGE AND RANSOM 
TOWNSHIP, IN LACKAWANNA COUNTY, 
P A. FIVE STRIP MINE PITS OF FIVE TO SIX 
ACRES EACH WERE EXCAVATED IN THIS 
AREA DURING THE LAST CENTURY, AND 
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THREE WERE LATER USED FOR WASTE 
DISPOSAL IN THE 1970'S. ONE 
ABANDONED PIT (PIT 5) CONTAINS 
ABOUT 15,000 BURIED DRUMS OF 
HAZARDOUS WASTE AS WELL AS 
MUNICIPAL REFUSE. PIT 5 IS 
APPROXIMATELY FIVE ACRES AND IS 
ESTIMATED TO BE 30-50 FEET DEEP. THE 
PIT HAS ONLY A THIN COVER OF SOIL 
ABOVE THE WASTE. THE CONTENTS OF 
20 DRUMS WERE SAMPLED AND FOUND 
TO CONTAIN VARIOUS SOL VENTS, 
PAINTS AND THINNERS, SLUDGES, 
ORGANIC ACIDS, AND TOXIC METALS. 

THE SELECTED REMEDIAL ACTION 
INCLUDES; REMOVAL OF ALL DRUMS 
AND HIGHLY CONTAMINATED 
MUNICIPAL REFUSE FROM PIT 5 FOR 
DISPOSAL AT A RCRA-REGULATED 
FACILITY, CLAY CAPPING (WITH GAS 
VENTING SYSTEMS) OF PITS 2, 3, AND 5, 
INSTALLATION OF SURFACE WATER 
DRAINAGE DIVERSION AND 
CONSTRUCTION OF A LEACHATE 
COLLECTION AND TREATMENT SYSTEM 
FOR ALL THREE PITS, REMOVAL AND 
DISPOSAL OF THE TOP LAYER OF 
CONTAMINATED SOIL FROM THE BORE 
HOLE PIT AND THE ACCESS ROAD, 
RECONSTRUCTION OF THE ROAD WITH 
APPROPRIATE DRAINAGE AND 
SEDIMENTATION CONTROLS, AND 
REMOVAL OF THE DRIED PAINT AND 
CONTAMINATED SOIL IN THE PAINT 
SPILL AREA FOR OFF-SITE DISPOSAL OF 
A RCRA-REGULATED FACILITY. THE 
ESTIMATED TOTAL PROJECT CAPITAL 
COST FOR THESE REMEDIAL ACTIONS IS 
$8,200,000. 

Remedy: - REMOVAL OF ALL DRUMS AND HIGHLY 
CONTAMINATED MUNICIPAL REFUSE 
FROM PIT 5 FOR OFF-SITE DISPOSAL AT 
A QUALIFYING RCRA FACILITY. 
- CONSTRUCTION OF A CLAY CAP OVER 
PITS 2, 3, AND 5 TO MEET RCRA 
REQUIREMENTS. 
-INSTALLATION OF SURFACE WATER 
DRAINAGE DIVERSION AROUND ALL 
THREE PITS AND CONSTRUCTION OF A 
LEACHATE COLLECTION AND 
TREATMENT SYSTEM FOR ALL THREE 
PITS. 
- CONSTRUCTION OF A GAS VENTING 
SYSTEM THROUGH THE CAPS OF ALL 
THREE PITS. 

7/17/2001 2:23PM 
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- REMOVAL OF THE TOP LAYER OF 
CONTAMINATED SOIL FROM THE 
BOREHOLE PIT FOR OFF-SITE DISPOSAL 
AT A QUALIFYING RCRA FACILITY AND 
RETURNING TO GRADE WITH A SOIL 
COVER. 
- REMOVAL OF THE TOP LAYER OF 
CONTAMINATE SOIL FROM THE ACCESS 
ROAD AND RECONSTRUCTION OF THE 
ROAD WITH APPROPRIATE DRAINAGE 
AND SEDIMENTATION CONTROLS. 
-REMOVAL OF THE DRIED PAINT AND 
CONTAMINATED SOIL IN THE PAINT 
SPILL AREA FOR OFF-SITE DISPOSAL AT 
A QUALIFYING RCRA FACILITY. 
-DEVELOPMENT OF A MONITORING 
PROGRAM DURING THE REMEDIAL 
ACTION, TO INCLUDE MONITORING THE 
EXISTING WELLS ON-SITE, THE GAS 
VENTING SYSTEM AND THE LEACHATE 
TREATMENT SYSTEM. 
-OPERATION AND MAINTENANCE TO BE 
IMPLEMENTED BY THE 
COMMONWEALTH OF PENNSYLVANIA 
(THE STATE). QUARTERLY INSPECTIONS 
OF THE SITE WILL BE PERFORMED AND 
ANY REPAIRS NECESSARY TO THE CAP 
WILL BE MADE. THE LEACHATE 
COLLECTION AND TREATMENT SYSTEM 
AND ANY GAS TREATMENT FOUND TO 
BE NECESSARY THROUGH THE 
MONITORING SYSTEM WILL BE 
OPERATED BY THE STATE. 

[Back to ROD List] 
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SUPERFUND PRELIMINARY SITE CLOSEOUT REPORT 

Tonolli Corporation 
Borough ofNesquehoning, Carbon County, Pennsylvania 

I. INTRODUCTION 

This Preliminary Close Out Report documents that EPA has completed construction activities 
fc•r the Tonolli Corporation Superfund Site in accordance with OSWER Directive 9320.2-3C. 
E.PA and the Pennsylvania Department of Environmental Protection (PADEP) conducted a pre
final inspection on November 29, 1999 and determined that the remedy was constructed in 
a,~cordance with the remedial design (RD) plans and specifications. Activities necessary to 
ac-hieve site completion are underway. 

H. SUMMARY OF SITE CONDITIONS 

Background 

The Tonolli Corporation Site (Site) is located in the Green Acres-West Industrial Park on the 
north side of State Route 54 in the Borough of Nesquehoning, Carbon County, Pennsylvania. 
The Si\e covers approximately 30 acres and is situated three miles west of the Borough's 
business district. The Tonolli Corporation Site operated as a secondary lead smelter and lead
acid battery recycling facility between August 1974 and January 1986. The operations at the Site 
included the storage, breaking, processing and smelting of spent batteries, battery components, 
and other lead-bearing materials. The Site included a lined landfill containing about 105,000 
cubic yards of waste and 2,000,000 gallons of standing water. The Site also contained an 
estimated 39,000 cubic yards oflead contaminated soil and 13,000 cubic yards of battery wastes. 
In 1985, Tonolli filed for bankruptcy and abandoned the Site. 

Between February and August of 1987, EPA completed three site assessment and sampling 
activities. High concentrations of lead, cadmium, chromium, arsenic and copper were detected in 
both on- and off-site soils, ground water, and surface water. In 1989, EPA completed removal 
actions involving the excavation and treatment of liquids and sludges in a lagoon, treatment and 
disposal of liquids from the Site's 500,000 - gallon storage tank, construction of a surface water 
collection and treatment system, and repair of the fence to limit Site access. The Site conditions 
were stabilized, hazardous substances were removed, the lagoon was filled, the area was 
regraded, and security measures were taken. 

The Tonolli Site was proposed for inclusion on EPA's Superfund National Priorities List 
(NPL) in June 1988 with a Hazard Ranking System (HRS) score of 46.58, based on pathway 
scores for ground water, surface water, and air. The Tonolli Site was listed on the final NPL on 
October 4, 1989. 
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On September 19, 1989, 46 potentially responsible parties (PRPs) entered into an 
Administrative Order on Consent (AOC) with EPA to conduct the remedial investigation and 
feasibility study (RI/FS). On December 17, 1991, EPA issued a Unilateral Administrative Order 
(UAO) to the same 46 PRPs requiring them to operate and maintain an on-site storm water 
treatment system. EPA continued to develop information on additional PRPs associated with the 
Site during the RI/FS. As a result, a total of 528 PRPs were identified for the Tonolli Site. In 
July 1992, EPA entered into a de minimis settlement with 170 Tonolli Site PRPs. On April 20, 
1994, EPA entered into a second de minimis settlement with an additional 31 Tonolli Site PRPs. 

Remedial Construction Activities 

In September 1992, EPA signed the Record of Decision (ROD) selecting the remedy for the 
cleanup of the Site. This remedy called for: 1) the off-site transport and treatment ofbattery 
wastes by resource recovery at a secondary lead reclamation facility; 2) excavation of all soils 
with greater than I ,000 milligrams per kilogram (mg/kg) of lead from on-site areas and 500 
mg/kg of lead in off-site residential areas; 3) stabilization of all soils with greater than 10,000 
mg/kg of lead; 4) consolidation oflead contaminated soil at the Site in the on-site landfill and 
closure of the landfill; 5) cleanup of contaminated sediment in the Nesquehoning Creek; 6) 
treatment of landfill leachate; 7) treatment of contaminated overburden ground water with a 
limestone trench; and 8) decontamination of the on-site buildings. · 

In December 1993, EPA published a proposed Consent Decree (CD) for remedial design and 
remedial action and cost recovery in the Federal Register for public comment. During the 30-
day public comment period, the Pennsylvania Department of Environmental Resources (P ADER) 
submitted extensive comments which focused on the applicability of the State's hazardous and 
residual waste regulations to the remedy. Hence, the CD was not entered at that time. In 
response to comments EPA received, EPA modified the selected remedy in an Explanation of 
Significant Differences (ESD No. 1) signed in February, 1995. The major concern addressed in 
ESD No.I was the condition of the on-site landfill and the design criteria required to meet the 
Pennsylvania hazardous and residual waste regulations for landfills and to clarify technical 
matters set forth in the Technical Issues Appendix attached to the proposed CD. EPA issued a 
second ESD (ESD No. 2) on January 7, 1997 to address the isolation distance between the 
ground water table and the landfill liner. 

In February, 1996, EPA signed another Administrative Order on Consent with a group of 
PRPs to begin removing battery chips and other reclaimable wastes from the Site for off-site 
recycling. 

EPA approved the final Remedial Design (RD) for the Site on February 20, 1998. EPA and 
the Commonwealth of Pennsylvania have entered into a CD with a group of the PRPs performing 
the cleanup through the Tonolli Site Steering Committee (TSSC). The CD was lodged with the 
United States District Court for the Middle District of Pennsylvania on March 4, 1998 and 
entered by the Court on May 7, 1998. 
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Construction of the remedy for the Site began on April 20, 1998. EPA issued a third ESD 
(ESD No.3) on March 12, 1999, based on new information learned during the course of the 
remedial action. EPA determined that the following actions, in addition to those delineated in 
the ROD must be implemented: 1) demolition and removal of the former smelter buildings' 
concrete walls and foundations; 2) excavation of an increased volume of lead contaminated soils; 
3) expansion ofthe on-site landfill to accommodate the increased volume of soil; 4) pumping and 
treatment of an increased volume of landfill leachate; 5) bioremediation of petroleum
contaminated soil; and 5) modification of the final grading plan for the Site. 

Construction activities at the Site commenced with the decontamination, demolition, and 
asbestos abatement of the former smelter and crusher buildings, as well as other operational 
buildings and tanks at the Site. Building debris was taken to the on-site landfill for disposal, 
while scrap metal was recovered and sent off-site for recycling. Approximately 8, 700,000 
pounds of lead containing materials were sent off-site for resource recovery at a secondary lead 
reclamation facility. Following building demolition, excavation of the contaminated soil at the 
Site commenced. The following are estimates of the volume of excavated soil and debris that 
were consolidated into the on-site landfill: 114,300 cubic yards of on-site soil containing lead 
concentrations above 1,000 mg/kg; 33,400 cubic yards of soil and wastes containing lead 
concentrations above 10,000 mg/kg were stabilized and subsequently consolidated in the on-site 
landfill; 3,000 cubic yards of off-site soil containing lead concentrations· above 500 mg/kg; 38 
cubic yards of sediment from Nesquehoning Creek with lead concentrations above 300 mg/kg; 
2,400 cubic yards of previously treated sludge and lagoon soils; 250 drums of melted plastic; and 
over 9,800 cubic yards of excavated concrete walls/foundations from the demolished buildings. 
Fourteen on-site buildings and all other above ground structures were demolished with the 
exception of the office building which was decontaminated only. The office building is suitable 
for reuse. 

Off-site excavations in residential areas were backfilled with topsoil, seeded, and restored to 
original condition. On-site excavations were backfilled with lime amended culm, regraded, and 
covered with six inches oftopsoil and seeded. A fence was also constructed around the 
perimeter of the Tonolli Site property to restrict access. 

Over 6,558,000 gallons oflandfillleachate and storm water at the Site have been treated and 
discharged to the Nesquehoning Creek in accordance with requirements specified by the PADEP. 
On-site leachate treatment shall continue until it becomes more economical to transport the 
leachate off-site for treatment. The construction of the limestone trench for the treatment of the 
overburden ground water has been completed. The trench was constructed parallel to the 
Nesquehoning Creek and is approximately 1,400 feet long, 24 feet deep and 3 feet wide. 
Monitoring wells on both the upgradient and downgradient sides of the limestone trench will be 
monitored as part of the operation and maintenance activities at the Site to assess the 
performance of the limestone trench in remediating the overburden ground water. The current 
performance standard for the overburden ground water is cleanup to background levels (the 
cleanup standard may, however, be modified from background to drinking water maximum 
contaminant levels). If, at anytime, sampling confirms that the performance standards for the 
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overburden ground water have been attained and remain at the required levels for twelve 
consecutive quarters, the monitoring may be suspended. The overburden ground water should 
meet the performance standards within 30 years. 

During remedial action, over twice the volume of lead contaminated soil was excavated as 
originally estimated. It became apparent that the existing on-site landfill would not be able to 
accommodate the increased volume of soil. Therefore, the landfill was redesigned to include an 
adjacent cell to accommodate the additional volume of contaminated soil. The new landfill cell 
includes a bottom liner and leachate collection system. The bottom liner consists of a 32 oz/sy 
geocushion subbase overlain by a geosynthetic clay liner, 60 mil HDPE synthetic liner, geonet
geotextile composite drainage layer, and an 18-inch leachate collection/protection sand layer. 

The landfill was closed in accordance with Resource Conservation and Recovery Act (RCRA) 
closure regulations for hazardous waste landfills. The southern, eastern and northern side slopes 
of the landfill were expanded and stabilized to the specifications required in the remedial design. 
The cap construction entailed the placement of the following from bottom to top: 6-inch lime 
enhanced remediated soil; 6-inch structural fill bedding layer; geosynthetic clay liner; 60 mil 
textured LLDPE synthetic liner; geonet-geotextile composite drainage layer; 18 inches of cover 
fill; and six inches of topsoil. The landfill was seeded and covered with temporary erosion mat. 
Storm water management systems for the cap consisted of the construction of detention basins, 
overflow structures and drainage channels lined with rip-rap or permanent erosion mat. 

Several underground oil storage tank areas and more than 5,500 cubic yards of No.4 fuel oil 
petroleum contaminated soil were excavated and closed pursuant to PADEP underground storage 
tank regulations. EPA had proposed in ESD No.3 that this soil undergo bioremediation on-site. 
The scope of work for the bioremediation is contained in the document entitled, "US. 
Environmental Protection Agency Conceptual Plan for On-Site Bioremediation ofSoil 
Contaminated with No.4 Fuel Oil; Tonolli Superfund Site, Nesquehoning, Carbon County, 
P A "dated March 11, 1999 and later revisions. The PRPs agreed to screen the TPH soil, prepare 
the treatment area, operate the earthmoving equipment, and provide the soil amendments. EPA 
agreed to develop the plan for bioremediation, provide technical support, and monitor the TPH 
soil area until the cleanup standards for the contaminants in the TPH soil were met. EPA also 
agreed to perform characterization, except for lead which remained the PRPs responsibility, and 
treatability testing of the TPH soil. 

Lead concentrations in the TPH soil were found to be under 1,000 mg/kg. EPA tested the soil 
for contaminants associated with No.4 fuel oil utilizing the standards found in the P ADEP 
Storage Tank Program Technical Document entitled, "Closure Requirements for Underground 
Storage Tank Systems" which became effective April 1, 1998. The analytical results revealed 
that the TPH soil still contained approximately 3,000 mg/kg petroleum hydrocarbons; however, 
petroleum compounds regulated under the PADEP Technical Document met all the requirements 
for reuse on-site with no additional treatment. The remaining hydrocarbon compounds are 
biodegradable, but only slowly. Although the TPH soil did not require further treatment for 
reuse on-site, EPA decided to proceed with a plant-mediated bioremediation system to evaluate 
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it's effectiveness to biodegrade the remaining hydrocarbon compounds. The TPH soil was 
screened and spread in a six inch lift covering approximately 3 acres in the northern section of 
the Tonolli Site property. Three native grasslands were established within the treatment area of 
approximately one acre each. The course of petroleum hydrocarbon biodegradation will be 
monitored by EPA by periodic collection and analysis of soil samples over the next several years. 

The pre-final inspection was conducted at the Site on November 29, 1999 with representatives 
from EPA, U.S. Army Corps of Engineers (USACE, provided oversight for EPA), ENTACT 
(construction contractor), Advanced GeoServices Inc. (AGC, the AlE firm), Leed Environmental 
(TSSC Project Coordinator) and PADEP in attendance. The punch list introduced at the pre-final 
inspection indicated that only minor items not affecting performance of the remedy needed to be 
addressed. Some of these items, such as repairing gullies and establishing vegetativecover, will 
not be completed until Spring 2000. 

III. DEMONSTRATION OF QUALITY ASSURANCE/QUALITY CONTROL 
(QA/QC) FROM CLEANUP ACTIVITIES 

The remedial design and remedial action were carefully reviewed by EPA, PADEP, and 
USACE for compliance with all requirements of the ROD, as modified by the ESDs, and with 
all applicable QNQC procedures and protocol. All sample collection activities at the Site were 
conducted in accordance with EPA protocols. Details of the analytical procedures and methods 
utilized are included in the site specific document entitled, "Final Construction Quality 
Assurance Project Plan; Tonolli Corporation Superfund Site" dated April27, 1999, prepared by 
AGC. This document also described the procedures for monitoring and documenting that the 
remedial action activities were performed in accordance with the approved remedial design, 
construction drawings, and specifications. A resident engineer from AGC was on-site during the 
course of remedial activities to ensure that they were performed in accordance with the approved 
design. The U.S. Army Corps of Engineers also provided field oversight for EPA during 
construction. 

The QNQC program utilized throughout the remedial action was sufficient and enabled EPA 
and the PADEP to determine that the testing results reported are accurate to the degree needed to 
assure satisfactory execution of the remedial action consistent with the ROD. 

IV. ACTIVITIES AND SCHEDULE FOR SITE COMPLETION 

Construction completion at the Site shall be documented by the signature of this preliminary 
close out report. All preliminary completion requirements for the Site have been met as specified 
in OSWER Directive 9320.2-3C. The following activities will be completed according to the 
schedule below: 
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Task Estimated Responsible 
Completion Organization 

Initiate Ground Water 1130/00 PRPs 
Monitoring 

Approve Operation and 6130100 EPAIPADEP 
Maintenance Plan 

Implement Deed Restrictions 12/31/00 PRPs 

Interim RA Report 12/31100 PRPs/EPA 
Completion 

Final RA Report Completion 9/30/29 PRPs/EPA 

Approve Final Close Out 12/31129 PRPs!EPA 
Report 

Five-Year Review 4/20/03 PRPs/EP AlP ADEP 

Delete Site from NPL 3/31/30 EPAIPADEP 

Five-Year Reviews 

A Five-Year review is to be conducted five years from the date on which the remedial 
contractor first mobilizes on-site to install, construct, or implement the remedy. The contractor 
mobilized on-site on April 20, 1998 to begin the remedial action at the Tonolli Site. Therefore, 
EPA will complete the first Five-Year Review on or before April 20, 2003. Further Five-Year 
reviews will be conducted pursuant to OSWER Directive 9355.7-02, "Structure and Components 
of Five-Year Reviews," or other applicable guidance where it exists. 

Long-term operation and maintenance ofthe landfill cap and sampling of the ground water 
wells as well as all other aspects of the remedy will be under the direction of the PRPs with EPA 
and P ADEP oversight. 

Abraham Ferdas, Director 
Hazardous Site Cleanup Division 
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Response to Request for Documents #1 

CERCLA Marjol Battery Site 
Emergency Removal Documents 
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ATTACHMENT 7 

Response to Request for Documents #2 

CERCLA Marjol Battery Site 
Administrative Record 
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MARJOL BATTERY SITE 
ENFORCEMENT REMOVAL ADMINISTRATIVE RECORD FILE * 

INDEX OF DOCUMENTS 

I. ENFORCEMENT DOCUMENTS 

* 

** 

1. Letter to Mr. David C. Ross, Gould Inc., from Mr. Craig G. Robertson, R.E. 
Wright Associates, Inc., re: Issues of lead leachate at Marjol, 12/12/80. P. 
100001-100003 0 

2. Letter to Mr. David J. Lamereaux, Pennsylvania Department of Environmental 
Resources (PADER), from Mr. David C. Ross, Gould Inc., re: By-product 
cleaning at Gould, 2/16/81. P. 100004-100009. A newspaper article is attached. 

3. Letter to Congressman Joseph M. McDade, U.S. House of Representatives, from 
Mr. Robert F. Sheehan, Dunmore Elementary Center, re: Concern about Gould's 
operations, 10/29/81. P. 100010-100011. A letter is attached. 

4. Letter to Mr. Gary Galida, PADER, from Mr. M.E. Elmore, Gould Inc., re: 
Cessation of hazardous waste activity at Gould Inc., 5/7/82. P. 100012-100014. 

5. Letter to Mr. James W. Chester, PADER, from Mr. James E. Colleran, Beasley, 
Hewson, Casey, Colleran, Erbstein, and Thistle, re: Transmittal of a subpoena for 
court appearance, 8/18/82. P. 1000 15-1 000 16. The subpoena is attached. 

6. Sampling Data Reports, Marjol Battery, prepared by Wastex Industries, Inc., 
1115/84. P. 100017-100023. 

7. Report: Proposal Ground Water Investigation at the Marjol Battery Plant in 
Throop. PA, for Gould Inc., prepared by Dames & Moore, 10111182 through 
5/28/85. P. 100024-100202. Receipts and maps are attached. 

8. Memorandum to Mr. Dale G. Williams, PADER, from Mr. Theodore 0. Greary, 
PADER, re: Lead concentration analysis results for Gould Inc., 11115/85. 
P. 100203-100203. 

9. Documents provided to EPA from PADER files, 1120/75 through 2/24/86. P. 
100204-100399. 

Administrative Record File available 10/15/91. 

This information is considered confidential and privileged by the U.S. EPA. The 
information can be found at U.S. EPA Region III Headquarters, Philadelphia, PA. 





* 

** 

10. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Jerry 
Saseen, U.S. EPA, re: Facts about Marjol, 4/24/87. P. 100400-100401. 

11. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Jerry 
Saseen, U.S. EPA, re: Ten-point document, 4/30/87. P. 100402-100402. 

12. Phone conversation record to Mr. Michael Mason, U.S. EPA, from Mr. Reno 
Ducceschi, PADER, re: Update on Marjol, 517/87. P. 100403-100404. 

13. Memorandum to file from Mr. Michael R. Mason, U.S. EPA, re: Center for 
Disease Control sampling and survey, 5/19/87. P. 100405-100410. 

14. Letter to Mr. James Gibbs, Gould Inc., from Mr. Bruce P. Smith, U.S. EPA, re: 
Request for information concerning site, 6/2/87. P. 100411-100414. A site map is 
attached. 

15. Deeds and Sales Agreement, submitted by Gould Inc., 6/9/87. P. 100415-100499. 

16. Phone conversatio~ record of Mr. Michael Mason, U.S. EPA, from Mr. Jeff 
Lieberman, Weston SPUR, re: Update on On-Scene Coordinator-Technical 
Assistance Team site assessment at Marjol, 6/9/87. P. 100500-100500. 

17. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. James 
Gibbs, Gould Inc., re: Gould's request for extension for 1 04( e) response, 6/18/87. 
P. 100501-100501. 

18. Phone conversation record of Mr. Michael R. Mason, U.S. EPA, with Mr. Michael 
Veysey, Gould Inc., re: Decision for removal action at Gould Inc., 6/24/87. P. 
100502-100502. 

19. Pollution Report, #3, Marjol Battery Site, 6/24/87. P. 100503-100504. 

20. Scope ofWork, Marjol Battery Site, Throop, Lackawanna County, Pennsylvania, 
prepared by: U.S. EPA Technical Assistance Team, 6/24/87. P. 100505-100506. 

21. Memorandum to Mr. Jerry Sasseen, U.S. EPA, from Mr. Jeff Lieberman, Roy F. 
Weston, Inc., re: Marjol Battery Site trip report, 6/29/87. P. 100507-100513. 

Administrative Record File available 10/15/91. 

This information is considered confidential and privileged by the U.S. EPA. The 
information can be found at U.S. EPA Region III Headquarters, Philadelphia, PA. 





22. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Ms. Joyce 
McKerdy, Agency for Toxic Substances and Disease Registry, (ATSDR), re: 
Sampling data from emergency response, 6/30/87. P. 100514-100514. 

23. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Tom Dent, 
Gould Inc., re: Extension for 104(e) response, 6/30/87. P. 100515-100515. 

24. Letter to Mr. Michael R. Mason, U.S. EPA, from Mr. Michael C. Veysey, Gould, 
Inc., re: 104(e) response letter, 7/1187. P. 100516-100518. 

25. Letter to Mr. Staback, U.S. House of Representatives, from Mr. Kenneth R. 
Kryszczun, U.S. EPA, re: Site inspection at Marjol, 7/9/87. P. 100519-100520. 

26. Letter to Mr. Michael Veysey, Gould Inc., from Ms. Rosanne Mistretta, U.S. 
EPA, re: Transmittal of sample removal order, 7/28/87. P. 100521-100521. 

27. Memorandum to Mr. Jerry Saseen, U.S. EPA, from Mr. Bhupi Khona, Roy F. 
Weston, Inc., re: Report of soil and wipe samples, 8/6/87. P. 100522-100591. 
The report is attached. 

28. Letter to Ms. Rosanne Mistratta [sic], U.S. EPA, from Mr. Michael C. Veysey, 
Gould Inc., re: Transmittal of Gould's Marjo1 Battery document file index, 8/7/87. 

P. 100592-100595. The index is attached. 

29. Report: Proposed Work Plan, Initial Remedial Measures, former Marjol Battery 
Plant, Throop, Pennsylvania, prepared by NTH/Russell Associates, 8111187. 
P. 100596-100608. 

30. Letter to Mr. Michael Veysey, Gould Inc., from Ms. Rosanne Mistretta, U.S. 
EPA, re: Sampling results for Marjol Battery Site, 8/25/87. P. 100609-100609. 

31. Letter to Honorable Edward G. Staback, U.S. House of Representatives, from Mr. 
Kenneth R. Kryszczun, U.S. EPA, re: Final results of sampling conducted at 
Marjol, 8/25/87. P. 100610-100610. 

32. Letter to Mr. Michael Mason, U.S. EPA, from Ms. Donna D. Cemansky, Gould 
Inc., re: Transmittal of documents for Marjol case, 9/23/87. P. 100611-100611. 

33. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Tom Dent, 
Gould Inc., re: Status of 104(e) response document, 9/25/87. P. 100612-100612. 
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34. Memorandum to Mr. Bruce Molholt, U.S. EPA, from Mr. Michael R. Mason, U.S. 
EPA, re: Request for a toxicological assessment ofMarjol Battery, 10/21187. P. 
100613-100614. 

35. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Larry 
Fiegleman, Marjol Battery, re: Inquiry into records at Marjol Battery, 10/22/87. 
P. 100615-100615. 

36. Memorandum to Ms. Joyce McCurdy, ATSDR, from Mr. Jeff Lieberman, Roy F. 
Weston, Inc., re: Soil sampling results, 10/25/87. P. 100616-100667. A blueprint 
map and results are attached. 

37. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Jerry 
Saseen, U.S. EPA, re: Comments on Gould work plan for Marjol. 10/26/87. P. 
100668-100668. 

38. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Gary 
Schaeffer, PADER, re: Notification ofMarjol Battery Meeting for November 4, 
1987' 10/26/87. p. 100669-100669. 

39. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Michael 
Veysey, Gould Inc., re: Cancellation of Marjol meeting, 10/30/87. P. 100670-
100670. 

40. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Gary 
Schaeffer, PADER, re: State review of Gould work plan for Marjol, 11/4/87. P. 
100671-100671. 

41. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Ernie 
Keller, Lackawanna Conservation District, re: Review of Gould work plan for 
Marjol, 1114/87. P. 100672-100672. 

42. Transmittal memorandum to Mr. Ernie Keller, Lackawanna Conservation District, 
from Ms. Barbara C. Forslund, NTH/Russell Associates, re: Proposed work plan 
for former Marjol Battery Plan, 1115/87. P. 100673-100673. 

43. Letter to Mr. Michael R. Mason, U.S. EPA, from Mr. Lawrence Fiegleman, 
Marjol Battery, re: Merger agreement between Gould Inc., and Marjol Battery 
and Equipment Company, Inc., 11110/87. P. 100674-100674. 
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44. Phone conversation record of Mr. Michael R. Mason, U.S. EPA, with Mr. Ernie 
Keller, Lackawanna County Conservation District, re: Review of Gould work 
plan, 11112/87. P. 100675-100677. Comments are attached. 

45. Letter to Mr. Mike Mason, U.S. EPA, from Mr. Ernest A. Keller, Lackawanna 
County Conservation District, re: Review of Gould erosion and sediment control 
plan, 11112/87. P. 100678-100681. The comments are attached. 

46. Phone conversation record of Mr. Michael Mason, U.S. EPA, with Mr. Gary 
Schaeffer, PADER, re: Comments on Gould work plan, 11113/87. P. 100682-
100682A. 

47. Memorandum to Mr. Jerry Saseen, U.S. EPA, from Ms. M. Joyce McCurdy, 
ATSDR, re: Health consultation on environmental sampling data from Matjol 
Battery Site, 11/20/87. P. 100683-100683. 

48. Letter to Mr. Jerry Saseen, U.S. EPA, from Mr. Robert W. Riester, Pennsylvania 
Department of Health, re: Review of data samples for environmental lead levels, 
12/2/87. P. 100684-100684. 

49. Letter to Mr. Bill Steuteville, U.S. EPA, from Mr. Tony Naro, Resident of 
Throop, re: Information on Marjol Battery and Equipment Company, 3/3/88. P. 
100685-100685. 

50. Letter to Mr. Michael Veysey, Gould Inc., from Ms. Rosanne Mistretta, U.S. 
EPA, re: Transmittal of draft ofthe proposed order, 3/9/88. P. 100686-100686. 
A certified mail receipt is attached. 

51. Memorandum to Dr. J. Winston Porter, U.S. EPA, from Mr. James M. Seif, U.S. 
EPA, re: Removal request for Marjol Battery Site, 3114/88. P. 100687-100706. 
The request is attached. 

52. Letter to Ms. Rosanne Mistratta [sic], U.S. EPA, from Mr. Michael C. Veysey, 
Gould Inc., re: Transmittal of newspaper article, 3/16/88. P. 100707-100708. 
The newspaper article is attached. 

53. Letter to Mr. Michael C. Veysey, Gould, Inc., from Ms. Rosanne Mistretta, U.S. 
EPA, re: Response to newspaper article and request for comments on proposed 
order, 3/18/88. P. 100709-100709. 
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54. Mailgram to Ms. Rosanne Mistretta, U.S. EPA, from Ms. Rose Anne McGowan, 
Throop Borough Solicitor, re: Objection to proposed me~ting date, 3/28/88. 
P. 100710-100710. 

55. Consent Agreement and Order In the Matter Of: Marjol Battery Site, Throop, 
Lackawanna County, Pennsylvania, Gould Inc., Respondent, Docket #III-88-26-
DC, 4/6/88. P. 100711-100735. 
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ATTACHMENT 8 

Response to Request for Documents #3 

Marjol Battery Site 
Communications between 1986 and December 2000 





il
l J - I- !!A- -' \ ~c0+f~~1 

J 0 re>:", --tYV (""~\ I ~I I 0 r.J cr 
I 

{3!+- fro t:>rT f~a-/)c.-re's frv} <"~Jt 
v1 o ie bo-o i :::_--_, 





--·-·---... 

111o)Cf6' 

c~A;b/nd£tk 

--





. . . ' ... 
, ' . 

• • A . 

~~ ----------------------
1li~)Wl '1'<\VXL:n:J Wf PCI~f 

.e@il1ditv ~ 

R<r1-tet~ M ~~urr o<-- [PA /o~ c "- ~o(tJ q 
~cvnJt x- q28'1 

~(}'(\_) 'X- 3~1'1 
fu1vn rYU.lLo-w fa~ J .UjWt-tr ll7-82fr2DIP~ 
U('('udlet.U- C: ~~ cQ_ PacLLf' I ~ 717- S2.bL511 

b)~ -I]~,.,__ Ill - g-z_(p- 251Dt , 
(LUvn ~~Jv, , fC{ol..£r /It 8' 2h 5Y3'{ ' 
d-.vn ~CL f.'PfYl l17 ~2_(p 5LJYI 

~ ~/f\J/1 al Dw ~ ~ 
~~~ttit'~ ~ ~(}L ~~~~ p~<% ~ J 

~d~=;t- ~d-t £Mr~ 
~~A- OEP ems CoMM.eots:, 

r&c1<3 roUt1o\; I qqo Col?"] ellt Order j Dtf d- 6 r,q m<A5f COI\CW" 0 t"\ 

<1Med · , Si "0\+v~ OfP E-PA o(\ eo~en+ 0 

fqrt- W 4 Po.~ep ~ Cli~t.art J Sf- w~s+e .. f 
o 1\-5; JR.. rV1aLI b-t co 115 • ~erect Cfa ~ cltacuao LM...; \t.Q. r1ew /tV>d-A II 
. 015 CLJ 5 'SeC( P·'U c e s '5 +&r reMeci. ;i :iel -eci\c;n TJ E f 7 e Pfl 

DEP lo()t5 C\t At--Pr.Rs ·1n PC{rt ~(o4/ E Pr-r toe ~sa-! 
CA C( i ie:r if>-'; ,... -





~ doe s Ord+' .- 9, uc cL cc a"~ -B-. J c . ·" i r-f Li: t' vv > 

Co ffi"J eeo--ed.~ + 
--7 &n ~ uvflj "tD Ca" s;cl.t,l\ ~\in,-=- LA)o J ld ~ RC(A U:tf 
...:>f Co._,v,. td:. u 5 e \ ow (' ~ ,- 1"'\eo-Jc,: (,' "-y ca. ( be ca_u ~e... 

, -\- s rA ~Ct zo c v\o0 $ ~s~ 

CA-m tA ,ev..J_.Q_,. -) 

~ u ; a___l-.,.:1 ~ ~ o-f I.Ei f\ J C'.rrrvl U. -7 f'" 55; b 1e rrvo ot:1t:rn 
o~ Cr:t M{) c t-to t-o L o Cht>(CY~ -/ CJE-1' re_~p M. tr-re s-Jri-~<?t 
h 0 k..J LlXJ \J L o\ '--+h- s I 0'\ ~ C\ ~ t a e c ( . .> I ~ -h L) -S~ 

C ft«< t,i { 5e ""' o +e 6 i L L J.- wed Iff C r rc v ; ..5 ; ~ N s) 

--"'5> ~01 p. ()n ;-t· ru I£ -'7 C--?Ou \oi. 5 Ct1 Nl U f'1J p D> ~ I o1 oe s -1.' t-
lN \:.I u de_ ~---c"a.M~n-1 o-P u..x::ts\-{ ~ C:: P/J 's C ~LL 

vvou lc\ t-vcluclt. -ty-(C{i- tv~ o~ LA.)D)~ 

Cf(\S ~ 

... 1 •• b 

---

----· 

Co 

t\ 
tl 
c 





Co:>~ G~ H.w la/"'\ctf\11 us ~otctl (CN\..OuctL ·-* adec-:;- CtcclLS.t6Y}~ 
t~ctu/e~ f\J ll- Sea_ 1-e la·'-.)J 8 LL -? La_,..__J. bC{N OoJ ();NlJ-i 

e_ r A d rn t-+ 5 () 3 _. _;5 ~L ~ C('_ L) L f u._) .-j- c c r') cu .rv-f.fi-CL 

C /'. ~ . ' if\ sen+ fJ'< \A_ f l tf._q L.) I cr ) f 
\., 

~ I ~ Crvl s ; s oh sa. f ,:rou-ed l-~ 6 PA ~ €PA CV\Li:C,.-t (?--n 0 ~clt..--

C\ r-e > ?(.) ('>J e._ 'lD c Q ,--A. P ct d "-..J._;) I \fa_~ c ,-., .s ~ 
cA 1' s-o f p rfJ u a I ~ C G ~ p L\ f"'\ 1.-f Yt CL S ~ dd i 1 L 3 0 of.~ .S 

tD \ e__l; I s e c VV1 s :> I' + s }-) l I d./ Si:;;v(-'f-/Ltil..;'-f. d_ c";f Q v L 0 

Ccvn 1 Cl JO t.e d.__,·sfu..tL ~So[v"h~ -~ E=-cr 

d 





~~~no , --f' -~/L~~ A~ 
~d vU-1cf£uJ1/tco__.,l, , · 

'-

~ lac ~ k -~ ~f_ ~ ~(, 'J'\J1CL r\ ~C ho r-1!.., 

(~ .Ac-\' !l 

I 

' 









• 

tqqt 
D0~ ~t H(Y~ 

1\\)t ~~ PQ(L - »u1 o~ ~~ 

~ ..,. c ~ v.n» ~ M __&., ~ ck 
~ 'q~ j (/t 

~ ltwae. f"Y\.td. ;-, ~ - 11.ot- ~ 
~tr.J.td J 

• bUj I(, IYlll~ o ~; . 70~ 303 '" 2~ 
~ ~ ()SlA.)t;,e_ 

12-/~(cH~ 
{}UcL{fi<l-~oev LDJ ~ ~v~~ 

trtftj 5 ~)- c~DY'I . dvwvrrvv CtoYYJ K'¢i /21"'~) j 

~~~ ~ 4li1i M Mnolj-JL ~ ct~~ 



'· 



-----.............. -------~'""'"''····'-···---------

~?u.s- DOT ~»v~~ 
.~.Ac Letf\T1Y1 - ~vw 

--7 ~___Q -~ cl rQ-~~ cl~~ 
+ ~ ~ C1 /2~~ ~0tx-L 

~~ 
---? DC( I ubi'~~ M ~ ~~ d

otr~~~ 





~~ ~likf' - ~\A .. l/1_-a_/l_.,cA~ 

~0"-~(hc,u ~ cit~ ji 0 r "'------
A I let n 5' ru1.z ~~ 
!? cuJ_ --j ({YQ.--co--

6-tr~ UJ~ 
u-M&~ 

-13_j_) rYl c D~ 

~~ 

ZCK--A ~~ )~~c~L Ah LAJexe/G-
!Yl~ q j~ - ~ __:::;£._,_~ 
(- !Jk ~~~\ 





' ,}I ()_1_ oc-t ~(1Cl -Zfu_c.-:o ~ ) Jtc-r,vp.fu_ r)___ uJ I C/1® 
• 





~ (A iY~\.LL 
1~')L~~~-g ,0)¥L~~;t~~r>" ~ rotlDffJ 

' 2 (; l-t J )4 d-4--c':> . v0 a ·:.2 -----Lt_ , Ll ~ -
c c_/lt<J~Lt L.l -+- /p ()-~/ cL{;-<2))_/L~ 
• c/ltt ncljCU t:JW~U;j'-' /LrLfP\_0,J; 

'-f'. · , e~f>- _;~Ll cll<2-~LN-/CLf uL '7:~df:L 
~wu a .. -.~_~ua.-~t~ ,).__;>--CtJ\ ~~4__/L_j 20Y 

-~ cn~LL~-{:) AQJ~~ L-Av~d._ AQ~))),U 
__ ?:::_ Prrr'> iA ( vu---lvL-CJh vUctAA.:--0 L D '12. ') 

~A ---"? ~tort c~\ ~ ___l tt~ cA_ 

cx.\~.-~/rJ-:JcJ.- /t-~n~ 

-ir d-VPJ 0\A;z{~*= ~~)_~J- 1 ~, 
• ~-z I.D\ \0, li' 1 ~~'--' 





' 

-Y c1 c h ({__ Lc>rL.-y~--\ \ a..__ 

v-

-l ,, LtU- Crt CJ GUcY-<2-::l( CLLG~~ d .)_ ({_/ l.-{ 

Clj~~ r- ~() " . ' 
CN~ Cl/ ,-rvG n a_;(j d ~~ ~~ C):;r_~_j d (__)_)-€_ 

~~ Yl cCt~ d ~Jft~ __Lj ~ ~,'J:_ 
~~ --rc_LP 

-i> ~ lv \_\ l 
c , \ 

o '-/L-n ciU Cl&~ /2-~c ftXolLl/Lf.fY\_~~ 
'1\Y.Ycl CLk'~ '_J ,eU~A - ~2-U_n-..Qc9-
~/fl~ . -(J--

~(2~,~~ 

' 

O~Y}7 ~ 

, oll.o? -hvrvc_.( -ifvtlrvl /_Q_Jjt.£~.- ~<J 
d/~1~ 

~ l~J--6-u_..Q__ &_ '\/t f--<:7--~ £_ ~tU/dJ..._ -; 

c~-~ ~ J.~~~(-

-~~ \;~J\11~ l N (I: \,k 
v~~UDL·J 

\\JJfvi hu ~ Cf\J'[\LG 





rc~~ 
o ),~--G~ ciL~fnell j_t nUb-1 j.J-L 
/t1Le_~U~ vt,o ,_/l)l[cLt/]Y\_(4\_) 

tJ+~ ( ~ e -~ 1::::> b tu .).J--d/Y7_'-_; I(_ l P\ 
~Y'l ~Q-r~cJ vl-~~ cf..o '-4 ' 
~CVr\~t~ (no i ?-0~) ~ 

cev "') c~ . -.- . 
o 1\~:)Jci:C)t :-~b ;~GS --;'~ ~~,-,ctl_ 
c~()~~ 

~ bevY\ ~~J_M{Jt ~ !"'lt-u--eul-
J~' ~~ ·J;~ ~aud.-

c~ /1CL0tcluvr0 ( f8 W Q.d.u_) 

~/R/~J _!.-d .~A-~")/"\ lA ~~{_ 
~ r'l cJ c:vc-~ ~r}f'l C!l I q S Q 

/ . 
/ 

\)!~~~~~~ C~(YI~~~ 

- \ 
( 

--(; 

\ 

+ 
-L 

' 

+ 
-+ 

~ 

+ (. 

~ 
I 

-+ 

t 
l 
__..t.. ( 

1 





.. 

"' . 

~ r 1 QJW·<- tY\Q.cti tt_:) 
~ttl'¥'\... c:\_Q_ Q. ~ : 

At~\-~ ·(bk /h-~CL~'f 
J?<t{.Ll ~dttf-LJ--~ 
~3 ~\._~\... 

. ~A 

01-!rnLL- . Co~\ ~~ ~~ a.--t ,YJtV<--~ 
!.l.t:t.L. . ~LUL) :_;l..hi-'L#c-<L.) -A"~- '8 C\!Trn L-\. ~ 
~L-t-&-tc i 

(Nll k.Q...- DtSP\ · ~ ...ll~O..~J '"":~Uu ~1¥'-~ "Lf\..<"-L. 

,oX"a_~eL~ .) i €~ cttrvL~- ~/U.A- - 4-P 
~ct J>...e._ o.K · ~v [ft4 ~~ 
-\id-e_ 6-J Cf}-rY) tA j 

"no ~ .A.~""- ~ ~d Co..-Nl; -~~ ' 
~ O'J CArrie\. j ·1 

. ~ ~0!/l..eL~~ (A_)~;t~ "'~ -=J 
~ J;e ~ p_{A 4. ""' ~ ..Q.et~ 1 ;V~ol_ d;haY\ 1~ _ j --:-- ® Cere La f:>ro"'lsed 

-to -!-L~'{_ wa.a;U ~~, { 1 ~ ~ 
vthta Jt-A /lR.f_ , C;i:lu;i) ~ a ~~ 
_ttY! ().,~ ) -. ® -d ~ -\ CL._PJ· 

, f~a~U ~4Pu~ V0o__0U eLt \ 
1 ICL-f _,~ - 15°/o ~ -0~~ 
• rv~- ~ ~ APJN1 Qntlnkl ~~ ~"Y"'j 

'*"~ _J_.i.."' n "~ ~ ""'-d"::'~~ ~-"~j co€1G') 
• · J w '\..A.llX \.1\A.A ~ ~ t\ cvfVCQ.. j 





oep, - >Uuidwtt t./Oa .. di:Q JLL?J~yl,d · I 
C.tt.u:Uli1ccLt,et\,o_:l v ~ ,cU·"'5 . hi- <:t Lo - ht~z . 
v~lX~ ·. i\~h~~) J/~vDYl~ ~~,hnic!LL 
C&{\/U~~ 

.!JCLP ( > S0Jo\ ~uct&tc fo/"VuUJ d . .JvLc, !UtY1/Qlf-e tl 
--J v0 Ct.GXL .ptet Cl t,{ ()yl- .~tl 0..-j ~ L I q ~- s 

~~~n cl}-U Cl/ll 0:( 
w/ Cev~ ~Gnoi~: 
~ 1~t{1LCLt ~~YV ~~J bJ-
v\:n.A;d_r.~) ¢ pu.J;'l>.tclL-rt CA._ 

' ~.) htJH ~J~~T:- :-> 
o --~r\ - ~ 0.--- --- Q ..---1...-UYV 

-----
Jvdvva-u~ ~ · o - ~ ~~ ~ 
iliuo~ ~v-v~d. j ---

M~~ ~,,M,:;·l cm~:J ~ ~ ·: 
.~ ~+~xo--~1 CA ~ 1~ ~ 

Gl ~ ( 



----·-------·-----------jo 



) 
t 

\ 
i 

c~ ~a_."tl -f~'u:J 

.· ~ t~dLu:J L u r:t~ 20-<y)J a.lu~.u - 0l 1 lu r=. 
G\}A)J JJvrztLL/cAvtL , 

it~~~nce JU, C O(fJ 

~a-ncLV'r>'' ;tk Y"Y'vyf_-l'fl1~ 
. !iw\.v -JOvl\oi+ rJI7 2:2<P z3 S'l 

. I 
'\ 
·I 





rYYlttiL;A ~ rLt01 
E'f A d:~ OEf ~-1 
~\')5 (qv 

~m"' 1~~ u~~tr' .d m (_ D<>nJ cl 

· JJwJj l trw\:f1 - /2,\,vrl'\/YYlCLVJ-- 1 f\Ut'Y\ltiuJ 

(,(()5 J\J/f~ - ~ (]\ CLVf2A (vi\ ~ 

I f~ 1ku1~ w{ {J ~~ d 

~ 

1 



,._, ________________ _ 



1 

) 
-' 

A\\t:l\)0 J2 G s ~ 

:0 o h " (Y1 e \tow 
0~ e. o-e na-t-,· 0 

Le" z-e t,, (\\tV'-

0oel 't-\fr~MSS~~ . 

C G\Q ~ o. l \ lA(t- 1\ n a\~ 5 i S ·. 
56hns t(Jrnmen-l - \fit need h 4ll bou I~ v0kCl+ 

~ ~ rnd. ~ i 5 'oe.~ -0-\ tv) CCtc\ ? ll:l V ; d -f Ct" 
C\~li 0 o. ~ -tv ~ \ V\Cl. -\\0'{1 - W cit 'Si 3 1\ \ ssv-e i10t" 
C\f(\'5 '~SV\-l·, 

ltc~~Y'(/ \)~ s\\t ~ill?Je.c}- ~ {'{ll (\~ slAb~de_ nee:·, 

5' v~lr\ <t noi~ ort 5L{~\ec+ -to 
flO-\in() \f S\A. bs\cle nC e. ~ WQ~-fe \....{(\ ~e:s-e... 
C\rta7 wo lA \ d be re rnov e..~ ~t-P t ~ 
~~(e._e_ ~e0\- w\*h ~;s ~ 

~b~J'cl () (\~~ rf\\ nes) L\"-e~< - hQw to~~ 1.? 
&Q;~rY\ \rres vuh~ ~~ -flush i tlC( wau \a! 
'at- ~kc.~ ¥ not ~ a 

0A (o0f a.c(-ef'b <Sould:s o.oal~si:-, o-l- ~:tr-U< ,Jn5 
~c vnN\t 5 Jl??~dP /\([ ( pt..Yhole,\ ~ )-t-= su pprrk dvr?J~ 





rY\a.ct~doo '3i{t_ (30~~- 3\M1
1

1ttr +o fY!arjrJL 
stvtn_1hen StAbD rttd ~-hi ~s:te s-t.e>n_,fh jetlj•l'd. 

: /rvlll\eral r,jh-1-s fr'f.f'~kclu-st'o-:'ovy cn1-kf'lfA-
: ~ G ou.lcl NOu lcL A-ee d ;?-eJMI 55~~ ..J . 

ft\n~cctfY\tAr ~ ~~rtcts lo {Y)iAtCS> ) 

~ ~ o oc}. \ "~ i c "'*'" o t 5ll\o-J ,-~ € (\ c.:t. . 
1 n tG\,~ ~~ rf\o.(j ~ L -?\(A C€ cl QY\ ~ r 0~ vJf\-*-€ 
~CIA~~ ~~\..~ te~ C ct f C>Y' p l OtCe-

4_ \oe~.~k c\e s \"A":> -\-t R.crZA cap 
.15"f n ~t' 1-' C. 





~ r 3 +-a b 1' I 1 + \f 
be_-h;;Q.-tn e_ ~~ :>1-i n1 so\ I CO u-e r <d- l ovv 
?R('dl ub; \ ,'4--y I~ 

EL~-~ ; 
d' t le0~ - 1~ d r; e ~ o u+ <1- I o~f® 1-fs 

{1\t, \~I~ ru pa eN~ rC<SIA H-s In ; () -f ,· I-Her.-Jl'"6Y\ ~ 

~~~ tt\lapse.. 5 1 .J--'8 1 ve-,Yis LaA 
~ ~ c cvr tVU a {\ <nhh_ &Q )J-(.a.cJ-

, 
()~.§J Wa.cvO ~ (~o-wt) ~ UV1 ta.cf 
~ ~ u-ouiD 





15~ 1 ooo 
#13,ooc 

4, 00~ 
lr(Q, ooo 

CU 'jrdS 
( l I C 

' l l' 

fr,'rv~fAr!J &eM.... 
w e 5 i€rl"l. S ' s4r i p p ;.f;. 
g' s-1--n'p p,'t-









~ ~!l __;vuQ_) i 
.- J!Fj-~ ~/o<Y~ 7 
( 

,. 
0 

~ /M.Jn ~~VAv(Mv,~ <'/ ~ /. 
SiYJ8; 
~ 
L,~t/4 ~~ ~. 

- ~d;dc;f/{}Y\...-/- ...;{[_,._~ 4 ~· 
l't..c41~~ ~ -
~ ~.' 





L, k.tr ~ _A;rn~-~ 

L, L+SjUJ~ -~ A-ef~: 
• Chf?, I()Z ) 
' S -h 'II .{(:__, r ..p h a V? h 1:11 • /.s c/~c:, ,..., o LA- t: ' 

/ / / ~ 

[t:op -V5r. :] 
4 ~ !LiCM~-K 4Y\ co {;tid J>e ~ ~ 

Lp fl~;(\7. pi ~rei/ ~('OJr'ld sv~C.-e.. / lJ c ,·,..,.. (JPtc.f 
in \-e ~ n ~ d .f- 0 p ()-( 1 cCLVfJ'l }- h n ~ - 'ie..r-M 

(YIC\i n i-e nan c. e_ ·. 

L, M . U'M-bvu .~ ~ CfLU.e-e_ trJ ~ 
) 

4:Jodu.J. ~f,{J'i0 { Johro (Y) C 0/Jw-fJ)__) 
M n1A1J . - - A7 Vrl/~ ~ . ~ ~~ 0 ~ 





to d e'-1-er-"-<- 1 n.e. wha--t ? 
ons .3uidanc-e ~ '-(_)/rat u.-e_ 
UJould ()J)ILC ? 





I 
t. 

~ fxc lu'7 j (fY"\ ~ c(l -len dv - .sfvl+e. re9) t.~.la g On$ 

(Ylt'nentl r~ht~ j tAJe M5 Need or<c -J;:v reu·,ew 
--h~is 01" Make lA C-bv~c).usi ~ de-1-erMt-r-..a+J'crn.. vtbou-1:-

1 

Mi ne/'c;t I n'cJh+-.s. :: 

"" _ 0/ DE P 1A1 I l\ C: he c L 1A1 t+h --t-he;,- Mi'r-,. ,' "_!] , -1~_. tl\jl n_eers d- See i-f '4-h~ V\J I II p..A-6 l)t~-
U\S tJ\) t#L. Olfl evatu..a-NcJ"' 0 o+- tAJ h~i:=-Mu~l- , 
Ice ct ~ ~ f rD -\-e ct- a 9l <At' ~ t M 1' ne_ 21\bs ~ ~CQ.. ~ 
c~~~ & . ~ 

1 
i 

I 
I 

-j 
r 





--- ... -





------- I 





dh JUvf;UJ· ~f":L ( wj cUD~ ~ 
j J1\J CoY\ cJ.M.o~ \ j }'\-rf s vue c : -A--;{1Mt ~ 
I ~ A~- RP.=L ~ ~ nlh)- ~. 

4WJ-a -~~ 
. J 
~ r. tt s 01/ JJ.4uJJ a;) ~ 

- 0 /J\J'Y5) ~ CL) 

L, :pe:-1' J ~ ~ ltYL ~ 

~ /i.f'KP I @.t. \ 
Jo41· 13R.CGNA ~aAVL G · 
Le 1\J -z eli J ll't (Y\_jL_ 

~t\1\ M_e_ llo LD 0~ g 
~t ;:;:~~N·~~ - 'h~ • 

vU-<7~~ ~ 

4 5 \]\N\Q \) r c~ Cfi't\ \wrA r 
-~~~~~~ ~ 

CLO -fb en UrO--<J 10~ ~ d 
~~ ~~ 

4 P\l"WVCL 1 





1 
'. 





.. 

~- ~~ M Clns - ~ vu-e o~d-
0Jf~ r)j)~cr: ~ ~ ~ 
~·~ ~ .. ~&_-



... 



r. 
( 

laf'\ L~nd-A·ll t.>-.1'5-b o...,-s,·l-e a~ dOE'S s~j 
Need i-o be d&-r\e -f.c ~ep q l c, M.-A· /I; · 





-
a.e€-. 

L 

w 

} 

L. ~ vv-e. ,-.....ct.ht ~ o--n ~ ~ j ~ 
r1-J ~~ I~~ pcu:t ~~~ 
~ (~)- ~ LAA f\1 ~ 
.;lj)J ~~ ~ pt~ 

~ .f ~ F : vv-t- ~d_ f1/tAA ~ - -fo Ai_)) 
Jw ~cvt tlcfu~ ~ ~ - P IAAcL:J 
CenAlol M . cUJvu! ~ ~ ~ { ~h 

.Jvno ~ vthcet ltW ~ 
~ CV\..LrV-7 rYj s I d- IS I 





----------- .. 
i 

l 









~.) wfDGP 

\ '2.j \ 'll q '7 . 

J0 hn (Y)e /law Is CaM .vtei' t. s '. 

(Y) : l'le p o o 1 l::r-o v 1'1 c1 V\J a -+e.r- : 1 s ...J-h +-f._ 

~o "j~ d CA. +a -tt> ..sv Pf' cr r-1 ~c.. Ius tav-. ~ 1'\~ 
~ ~ ~ o~ r ~ ~t-+ }p~ d. ,":!> )ea.c.,J,,',j 
~ rv-- -H\.l r:s~~ -A· I J a ~ t::'l J 
l't • ,... •• ~ r • • "-) lAJ e ll S I' ") p--e_ r(' h-e' d. &a. I e_ ~ 0 l'"t ~ 

l~beLot.V ecr-
l)r 'Z. 

3 d ~!> o ~ su e-h~ ~ y-1 lA. r4 s~..-,.~ te ~ 

j)e,~~·~ 
' L::J s ,· 1"¥"\ -e-k r:s 

~e. h•rt. +o c{-e +4 /V) l ""'~ 
fllo-,.,, ~ "J WI I l b-e us-ed 





fJ~) W h a+ ., re e it'rr.ent .s o..P fYl ;n-e .:s tud/:1 ~ 
U)h~t 15 5~neti1-, etc- ::f"ovnd ot-h'~? (.;U,' JJ 
CA.Jf__ Cn.cwv o.. YnM. I Dt<d. /n@-. 

Qhn} \({S} 1P Or\~£\. 2 fl H. '2 - frtu-tyj,+ 
_ --:-- · ~~ -A_, r~,... 1 l:etts-e- -fD 0 rb<l~wtt'kr 

( 0oV1rJJ .. ~r~. -s- bo,-,'rJj fo Dr~o"'C> veiN-

. G-i'h~ ~(VD daJa - {NTH) 
- & f?fi; 

· - cores 





- ·------ --..... -

)J 





1-12 - 19; v"1~<Y I 1'1 f e/i :::J 
"'v' e.alf'- - _/)Jptt- 0 ).1 a.~-4-

t.VL ?dntl~ 
~// _54(?;{~~ 

/#§tff/ J(.st,t/ '/It i,l."5YY( 
t' I r ?I? 82~~sr~ y 

J c:J:se.t'h 6 (J No~/o 

1?J+JL (o s[::o · 
S,byl r--l,·~ntt"+-
Jcc::\ HE'V\ V\ess- '{ 

_..-;-~ 

·- :ff'vd ~c7!1 ~ ~ 

(( 

,, 

E ? /-t 
Effi 

l( 

I . 

l)J TE P//!J-fttlK 
p/: ~y); / -~~ ';;. <?' 

./ -' 

.?;; f}£/' 
f -

71( 82~ ZCf78 

7t7 P.;J(;,- d-360 

Q J s -- s tv f.t; - 32-J (! 
~/S-- Sb~ -- 337'c 

7/7- 7f3- 7731 
-7 I / .-- 7:5' J - 71 ~ 3 

7 I 7 - SZ..G. -- c 0 £ L/ 

/ 0~ rVI w-rrJc cUM-L h-v1 PA DE P J3 ~ 
·. ~~d d 0 

l, ~IY1~/~~ 
~· -d 
~~~~ ~ictkct o-ce:»A 01. ruitf 
.~ crvcw-~ ~j ~) 

------





;() 

'37 





I·. " 





-- -...--· 
... .... . 





/ ' . 





........ -. 

~ Cl'i ~;t ~) 

.3 cd (t (J bk>ed\ 

1,1\ C"--~ I ·-h ~~ o.J) 10/\_~ fA -

.j)fo c t. F~ - ~-Jn ~ 
p~ ~ 

~v-n c,{~t,Jj cvvfrtA"Yl cl 



. -,.,... 



~ /L"U'Jf{'l/t - Cl/¥1 ~-=/f C-~ C'Vc7 .C~ ~-.1(_ 
5 . s .. 6i-e-t crM~ d ~~'F £'_~~~ ~ j 

f.. r\..Ced Cet~~ W/ u-cl'.-~L.-~n j 
.CWf~'tlL.U.J .;z o ·- 3 0 ~;t 

· ~ v-UUn JD 0. - ~ JCo &tJ 
~ mL1V u-~. · 

. L,- kiM c"--n ~ 1/0 t'ci J ~ . 
~uJf- CA--LL¥~ 

L. cith{t 1\lld ~ P ~ J!ffi~ ~w 
j)~ 
4 . Covn M;tV'-f_ f)C/v_ dt<A cUA-n; 
v:aXu 

~ ./Dot-r1 vl"WH~ chJlk;,J W(~~ 3o dar.-p 
M J7 atrrh J ovn ~1Jlr-e d tA/?JZA---

,. -p!cW" 
,!] 4 · 12 hH_w - /e;J ~s . 
ilili w c~ k d 0. r s. / /V!-11'--tf_ ///Up wdl 
'.,:~,; · 5 ho-u~ ·-f) rrv__ 

-~~ 
! 





I 

) 

' ' ' 

4 G ,;) d.atp p ~ 
_:}! ~ L/C<-~1) /Gt/lt_e Cj Q (/l~~ 

[tuvvbt a_;f- )tAP ~/! d ':J rr>a/1 ~ 

or_ 

vCL~J~ 6-J d~£~ c/a.;/.a-





6~~"~~ · -tv--~i Alb ~7 ~ ~] 
~~/) ~~ ? La tL' vp~/1,-;f?~ li:Yvt. 

--.//1\/CL~ - o d47.A)y-..__ .. ~IV ~~ 

A~A_~.- " -=~·~~.--

L· 

, 
·l 

J 

J 
..... 





:tliD CdC ._/jc-C 'p, c_ld~ n ~LJ fLG'{\_}ll c~cXtrL 
,Q[2c ~<J . 

~.::9) ,i). cLLLliv,;. .c, 3 d o_ J - cl-1-~U ~[f~ 
l-\.,· C\... ~ V\ &. L ;_? - rYL a-.c.y ./A 'Li--t- /V~ 6\_ 

bL{_tf C0'-
! 

v¥:1.:, >- ..-x.~~!'~~:1'i\,~;;;,o.; .•. ifi . . , " . . . . ?'v ,; :! ;~:" •. . ;.. . . ·:: . ·:.~ ~ . -~':'..:;:;r~.:t·c':.O: {} ~ f:!1J 
':-..c.:..LISL-:~c,...«. '::. .. . · . " ... - . . . ·· _" ·• . . . · . . · ·• · _./ l_..r{) V L 

Ct dtit-J:i~· · · · '··*····-· .... · · .· .·· .• :~~~:ll!'~·" ,~·~ 

/[~-~-9~~') 

cl0~u.~ u"--J vp.ill cV\· 

~~ Cl/LL ~I ~ .,----, ct,_.,L.A..--{KA_) 

"L~n ~ ~· 

. , __ _._ 

f 
I ..._ 





I 

~-44~-------------, 
\ 

[,\,\? v L L n cl/L ) -1?~" cl ~AcrJ A/A)_~ _/h Ct/f2r~t IL-~ ' 

·:-2· ~" pJl_c~ . ~ ceMJJ 
rt~. · ... ~-l1J\~. i ...... /r~ .. · .. : -~-~;;o;~ -to_·:~ 
,lt1/f' ~-~./1~ - -j 

I 
t 

. \ 





.. ~P\1{~y 
IN~ jl f ~f ')~0 
vC~a-p: (lLG ilt>)cCl J7acf 14 ~tJ-(?_Q0 
~/ctld QLi' --~ ~ Jt £:__o-c~/1_.f_-d_ 
o LLt:Lcr CVL~ 

~\£LtJ---h_~"LQ_ '-'t~G~ . () - I Lj 
c/Jl-&f_Q_-cl w f U;{)?~.)--~ n.__Q_Q cLc..d 

rY\_.A-/Yvi/;_,.) ~---Ovr, ~ ~ ~'--r)cL/{~'-_ 
J_ Q..<.o cJ-u} r A.,W 

. K J!_/~o---Uo ~·t~'-. G~u.l ciA ~P 
··-'-'L9 .... Q t..cY'v~p:T;ul,cL) Cbt/-p a~_~CL-

Sk5IJU;:~~~~~- --~ 
--~Q __ j_Q C) I.--·~~-~-~~-----~-~'----- ---· ------------·--· -- --

--·-· 





. - .. -- -~--~-~- ·--- ·- ---· . -

CL~1./lA11.L_ -~).JitLi~j:--- ,d_vc;p- ___ T_y! <::.Leo.5;_ 
-LIL~~ ~4:;~-----~-J-,-G:u---d_r:ir>gs ________ _ 

Ct .. __ , vU .. -<J~i a.J_j,_J ftLJ- ,u_'l.Ld _ ; ~ --fi,_.-__ 
su'""~ /~I '-#:~- ~-- ·_~u_L?-?_ ___ L/_'7 0L.i:a. _ . 
:s· c)b :s ) · ili'"~- OL.. . 0~-o..e:r- :v-rs..._ _ CCJvl cit! c _'ff d. 
b;;- -P'- ,·_/"/ / ~ ~ \ -- --- -----------·- ···· -.. ----------.. -

I/;,_ ._ _ .• -~(i~~ u~_--ld_--~-~~~~-i-e~~~;-=-To ____ .~~-~;;~ __ -j- __________ _ 
u ;d-eo _ ':+l~ ... PL·g_~~--~--':2 _____________________________ ........ ___ _ 

I 





s E' Ct tv"--' I i ~ u_ / cj~~-- J-:t ij .. t) td;::,';~·: ~ i;;~:;~ 
\)Q·fl~-' ,:+ Q··0°N,\.':{~·:'-'"·'-""""'~Ak •· · __ j_ __ ~-~ · -· F ___ c, __ . __ ._.J:.:._:_'Ji!"·"""· .. *''x~<=~~ 

j'lBL-~,~pla:t~; . iii~@'~~ 

fn{Y\ :) CVt.L ~~~)~(;-Ll u-o-ids 

/ 





·£¥f#it¥?%•wq ________________ _ 

~. 

~ 

j) \_ l f '- L • \~ cl(~~ ret -/ LL?-_ L- eeL Ll,'/ 
e---j/h C {.-+ se l/ LL'I C c_ . c:[{)-{/: rJi 
-:fz' A. CCL v·, ~(~eL-L I~~~~. 

C S(Y) - (:s,~ \ tA.)--G{_} 
{{ tf7Cl/~-

/r/'[.-c-~·£__ cC ( 
L-A./ ct-. ~t--

~~-----:- --·. ~v_, _(}~ cVCc ~ 
···~ -··-- ... ·--··· - .. -- ~--· ---------·-..----~------

~/u-t ... / ("\r~~---..-: j L--U-b-c.J c0VJ_/-ct 0Lc -
,-~1-Lr-;v~ vv-Q_ ~ L-L) cvv .:z;;yo-c.J d 
~L£!- . VY\____L->'1'- L ~~ ~ (;</?~ ~ ~--~ ___Q__.{J--.efl -tv 
fCl-Lj_)y\_.t "t c/tfU. ,, ee;J Ut..-t ct.--"t:"' 

v/)'\ 0'--/vl---~Y\._L.t..-,.~ v-£~~/{ cl L 'S~ C:'--Cf. 

cL~ P v c-v~ce_ j tt...a<J Lk ~ 
~ ' --cr;) ~ 





tA '-f. Gv~U rvDiU 
/---{\.. (),_ 1"'-----L ~ L~:J . 

coo+ 
{smve.:) --XI'Ih J ..;;r;<»-1-L plJ) ~ cU ~ >'\/.2-{AYv~ 

--t C'l\ ~e_ c~uJ cct~vj ._./t:-fia.J- .. ::t)~u_ 

~~ Y\ cLLwl/1..~ .LJ (A-12-iJtuio 

~~ Gv~ ~~ ci ____ {_ ~ ~o-y- ~£ r-. ----v--o-v~ +-
G l-l'-~h__t d.. ~Jl .~V-;7 Gc--c,.J cl. lA .... fl..)~_/l. (:JQAJ 

0Ct.-b~ .\ Qe,_ ~ LX.. 1/V ~ 0 C'-..l.Ci-'1__.! , I :--0 v-a---L~ . 
Ck\..L -4--CL-LLL~.~ 0-e_ ~y~ ~ ~/e J.~ ~::~ 
~~w~~~ i ~. - ~r~/...,.~ ~ ~u-(x} 

occf2-,aJ cuU fYLt?VX . v~rL~--
clLJ~?{ [t/~ ~ v 

.. 

~-:J~,' ~Jo w --- .· ..btek(; iJ (--€_ _ ... (vG--:L..~-- _ 

~Lfl._/?__{c(_ ./d VY"/c_,e_ .. /li~C~---··-··-- ... ____ ... ···-



! I 



AM¥¥~§---------------



''''",'~,---------------------------











C.c:-u . -.) u_~Y) i_L ,, (c (\,:JA~t 'ol LL~tdtl' cL-, 
1 LtoL l "' t' ::::Ctl u;c- r ClL(-th 

~ti_ ~- Cc d.; cc u </l L' ~A - ~L trt- h ((,·eeL(~ 
~- t c, (_') ) \. _) ~ , ol C'i {+ l-ccLL t~- c-a 1~~- L 

. v'C 10 · · · 
Ct I~L ~-~)(\ ~CL·-t_. l . ))) _ ~VI ~ .--·J:L LCj f'CI-
~J-t a-t LlC) ~ L>t L-·-c__(A_L. Wl-ft.)f C\._ J 

0\C'' {,"--l , cc~ )) 
, \ l ~ • L' . 

~ _ ..... L i t2l c-1 cc,l\tt..-.) (~ \A~L-L\,, •.. _) _ c-.'- _,lLLc '- 7 . lit L Q.'-

. __ ,:)1-f-e 3 ~ _!C/Ll...k ---c-1 LlL-t ft :;l(L/Lt-;ytf 

. ~(_ttY>-) - \, L>--r~u' -G7~ cL::) ~vu '-<t.JL-~Gl.--t.-1\.- a. LC J.. 
·· .u ~t- )""' t,·: c-{j_ . iu _Cj_ '' __ I . o. ~){ CL.:i~D~ c 
-·. ~-~1~rl· ,2-~ ... 1 , J2·lJf~~~- ___ c=-],1. c~L-:7_. __ c>-CuL.tJ-v~ ~t;· 
· '-L~-lllc:-Lll··D~_ (.J·,)- v_/;(r'-~~~'--~-~t .. / dJ~c-~~ 

L..Lt , ) '-L 1 ct cLu-:L~~"x.J _ d _ _ _ __;7Ge-t.fu~ .. -- .. CL ~Gt-c~L _ .. 
c\_t jci-lcct .. ... Ck~g?:~-)- ~-d'. oLb-t..:» _ __ 
-}c --L-~--- -~--HU~[:( (,9j_ __ ~{L{~4 __ _ 
~~ ~d- --~~ ( __ Ql _____ ~------c~\- .Jlt-C/_GY~- ~----





-4AW&t ~----------------

'\ 
-~ ( ' ) 

~if--
CY \__(_11 -

..., ----- I I' ' ~ J' , 

. ; \''--! (I _,-~/!_,' ...... ( ~l' /}V~, //\I i \ "-- ) l L L' ' I . 
I v \J '-' ., (_/ t v ~- l- 'I t L.,./1._.., ~/V [, L/ \../\.. \,_...- ' / \__,{~ --~ 

:1 - ___ :P \/t-
1 
C'--t[y-v\ L-L'( (.~t-tl rr'L1t--vl ( _____ /L,-\c-{L 

I 
. I ~ 

/- . ~--I !..fiJI ' ·' I . ,- ' ,; 

l •" · ~ "'J !.tJV>J. rJ c~t. ln-..~Le r·ve l - c c r t t c. , "' , L.l 
\).,') -'\ JC.O(n ~t--V '· 1.Jn Lf 1- . 
' cl "L-l'Lf j] -r~(YV "----'() L-t:.? ~ '~/!! (L-7c~/r~/?l4' 
~-~ v1 . c::l.g viLJf-eY ~.j cX./'l.,LLtA/J-; _s · 

C~ -t/7 C0Lt(Y'v<V · 

cl~ti._U [_,\;/ ,_~tc~;h ~~1 u-a-L ... LPU!..«_/ 
OYI Ct k}~t Gl1J j (r\._t,r\.i.:V 

c.i.8~ L/~J . A:~ ~P .A,~o ... Jet-£_)___ 
A..2-rv+ (.l rpccrL~'f:.LrV\ ./1~./u..___ 

vL:Ul L/{_)-f ~--teL r_}1J 

L0·htL:t, ~I£?. ttj. 
1 \XL1-~IM5 "". ; 

;:U~( __ oatJ _ _ _ _ _ __ 
\~~J'v>·-c/fJ~ _ G) + ~r- !Ltc~ A-!JC..,t-----_ 
ti·'U7JO /J?L~tc!X~~·c . P.~F' , 

-IY, coY> e. cl1ccL.CL:~,J ... .A..:? ... A cf' oL 





·--- ----

It c 
1 j-eL ct'J-





~ .• L{ 

I 

.t~ l_ 
I 

- L . ., 
··~ 

i. -· \ 
~ . .1:/ '-..' 

4~ s':) Ac + 19- -_ h U'L-; .5(0_-{: 
~)y)~L;J;xt::~ _ . ~~;-~~~Q 1 c/ i- : 

f+•~c.-T · {,l,Jlvt Ch c.L, (}-) ' 
I' 

(}Y'-L~ AxQJ)_ _ /j-h-tr-vtJ ~. J.~ Cv'L)·,cj, , /.; 1 

. 1; (jD _ JLA.J'-1. IJ-Vctu;a.J cU~·{'!;i c 
(>-G_~ ~l /f /2£{-',~l ,~1._G Lz.-- - J~ ../-L-- ~//7:} 
c';J,"-_.nL~< eLl. . . c:t,:--£/'GV-u..L-1.-_ If} : L. '-'/ '> r..d 
:.,~~LL? t/1)~cD··pf2-L/r~5- ... A./'1/J Ji--0 C-C eel c 

~ L ~1\Lju.b '"//Y~OLQ_ 
c-ll/-ztlctr;GC ~M 
f\-l~··~L;-tA.~<l/ 

~t0 ..:*/~~_/ /A) bs j. cJ( 
·+ncJv1'l fi/'L,U/Yl cltr~-v 





. Gt_( bC'1 __ ...... . 
l. 1" l - , \..LQ- c.t.i_c_ /}c._ i 1 'I 

,-toiz _ L. L~ ~-c.;\.--< .. ..--, c t a tc-\. - L{_ ,-2.--c 

--+(; cLC.Gt.J .. c-1:/. _,QvtL (:.t ... i=a_)v__ 
• \ \,_( CW (A> L{..::;) 

- . (,.Jh ~ p.) - - . 
4- . ~ 'c-:} t~L'2. :-'W- (/()v~(.-cc,i- --





.' 

j 

/ ' i --l; : 

~ '- ,{ ,_ ', .!/ (. ...... 
/ :~ :• 

~. r/L)_J ::L. ~-~ 
1 r\... L. t'-' L .. " vt _) 

J::-ct_ L/c c(_( rGC~t J<.tl 

~L ,_, ') c~ c.-{ ../Uv 

l 

-r(Jict~f 
L) ... __ -

f~'(. 'L.\..L·;i c.·~J/: v (_~ d_j ('c L/ vI CL( o\ - _..Li LL\ 
~ • - I , / c {t r·, cc ... i. l~(- 0- L {)__.. /_.. ·----~ c;'-·{__ UL ,--X C.L/l L I L 'v"'-

~'du' ~ftt\~~1.---"' C he, f lJ / cV~r:,~U,,:r 

.L~~~rvV- - c'--~lcc~_-'t -'-'--' 
!Yt cc--y~;.<? ~J~~ ClOClL/l aXf. 

1 1\A/YV~ \ , ,- )let-= . ~[HcL.f_i3 y-1j/\.J..__ 

.. /L-~tt: ,J/t-J·\Y J~··JU~J 

~ l~ (-..,_-(? d 
1'-vH.:a) .. t-t/ 





a 

--- I 

. ' . \ \ l. "l~~ ,'\. \... L ., . ... .) --1-~ ( -- ,_.r;:J ~.':-,'"'<~ I ( .. ··\. 1~. (.)~ 
• ..;\.. I ·, / \,'- . J .• -\ - ~ - --" ~ • ...1:.. J 

I.\. -c \.. c (_ { ---,, '- ~ · .. ' ) c.L\:_~ c:-·Yl_ ~J-..- _J.-:2. (y-v~ 
~u~l_~ r'v c-~r 

•.•.. LCr~{') l (' ·· 
· · __ I\ t-t v ~ o_ au 1 l~1:0 D.::. , · '-- >S--.__J__ 

. (_ ... ~v L ?/"1..-l."l"'-- L ·c2.~ c{ / 

- jCl;e-p')~ t> ) t . ~ f 
~ ·ft)pt'O~L fLG"t"- cltLl. r""'\ .. C~-e..-L-

,),)·L- ljuY) J! 3 s-o ' 
~c (_~ ' ~ t • '

1 ! -+- I 

4 C\/'L...L~LL Y'l j JC>c.t.-£ CLLL ct_/C,(..,{jy-....--.? v'-· '"e./L~ 

v{/V~2Lcl_ ()..~ ~Llll--~J .~ 
.,;'h>t- :P:-£€/.2) - ~ Lx__ 

4,:\):{a J'!.,'--t , '"'~ .te~le-LLL~ 
(\/tl.tJ Ct.J/c}-r..-Gt r~ SD 1 

V\rLf-t l--L~- C/O'l/~/L 
(J'l)-t/L ~TLU rv\_/GA_Lo-l ; 

·eciJrCLt ~L~""j vet. ~ ·3 oo - 35o \ 
10 4 O' ~J u:u-0L.L 't:..~.A-o/._Q,--fL 

--
-·--
-····-





~-~-/ :·._/·=) . 1~)/\_£/L ___ L t·LL-J 

. i -'\ C'L-~! 1 c)L /L ·l/LL J u--1 
) --- ( 

0 n. t_(_ cL CL ,/·C~--) 





). 

I ....... 

__ ., _ __..------

-- --- --···-· -----------. -----------------





j 

L 

~ ,; 17·fL:J /(;=f_~ . C~LL ~l-~Y1- . .. (f:?lcL / /\i J 
(i.J~ .. l.-L. _____ . b-l):::--~_£ LL:~~ ~---l..c.UCt--:_J _____ QL.C ... ~-::~.V~) __ c} __ 

! .• LA.J:Y:2:\ .... £=- . .. ( /;;0-_ _ __ . ___ l) __ t,cl±_\l ____ cff-~> t c(. 

-- L L>(Gic._, ____ ..... _ _ --·-·-------- _ _ ___ _ _ ____ _ _________ _ 

r/ucv c/Ck CCC~L.t.J;:~=CI?G~~ ... 





____ IIIIJIJ.IIIB _______________ _ 

I lte") c} Jlt\ J /1 I rt) c_j (:;-e _5 r'\.../t (-::::2-(:_£, rl"'\.. ~Ju __ 
tP-1~LCZ- c9-/} UCL.ttu._ ~-\/Y\_/Lo , ____ tf"LQ_ ld-vLtkL ·t-cLr;~c. __ 

Ct:i._.t-,CLLf c~LL/u'v0 ; 

- L 

~c~ct-1~ .. jk~veh r!uJtPL;;_;_cJ~t;:~;::~ o . 
~ ./ t1./l I 4i I T' _:; -Z-G\J--:-~-
\./l/1~ LQ.,;tt ,_/}2/U c , · ~CtJ.7lL 

'--'~>) /LlSo-j /L-tth Ct/b--1Y~- cfLt~Nvl.~ -=-
____ ,Cc_? :[ ~~" -:bt.e,.,<.f - P-~tJ GL~1 C/a_l,CA-Llc~LLl£-t:._~- _ _ 

cl u___ r2-~&L~_, c::t/t-LUL __ _ _ _ ______ __ __ _ _ 
---~·~---- ----





:_ '€~ I ((,L . 

/ 

{ ' r . 

l cGL L ccc:t/L0 f~ ~Ll tL '"-

.:') ~- L~L -(cti -:./ _{(i tcLt~~fcG-t/L--LL{_ 
·I ... 

Li 

J ·-ccJ(_. t~L t£.· ~~ iL (;-c-/J 
"~) 'f {j_J (~-[.~ J 





/l ){tc.)J::: (i>"--L. . ·'--·" r, Lu/ -It-~,; ~ h ,-=t 
·~ \- c.:,-1- ·"- ( l V"'- ~ '-''- ·cL ~~ ---:Jc, 'c-:--:._k _ _(_ 

,J ' 

, l r' -r:~1 
--L~w~ 

. 

~ ' -h.- . I - < ..... /_) 

T l J '- V'\... u ,J 

-ru .3~ d 

\S 3·5° 

(LIY"G;tLi~ 1 

' \ I C ~---r -0 L..--7-'--C-; -~ 

. OCVYv\.--r-2£..12-~2~ ./L~ 

--·--·--·-----------· .. - .. ---·-----

---
--

--. 





,.., 
( 

-- \ 

&v'-1~-a ~---~lid~~-: .. 9ci.L--.~]u-;;~~-~ ;;clt 
"u 0\::2~ ~qm .. . .~.::/ L'ViJruCL-.~~.L~.------·--· 

. -··- . ··-·- .. -· () __ -··----···--·-··----·--~~-·~·-·---·---·~·~·-·---··· -···· 





-
-





) 

. LiJ 





• 
-
-





'-·] 
· .. )\,_~::- ,_ 





- -------------------------- - -----------

' · ~{... cliclG'l~~~y-~• A • .J..' ~ 
'_, _Q')\. __ J1..o_ ~ . - --- ' ' 

.. ~-~~A~::v-,) .. _;1/\ .... JJ<J:._ ~~ 





r -

_,--J - -------------------------------------- .• --------·-------------------- :.--------------------------------- .... 

~Q~~-7"~~~---:s.~,~·J-:;_f~,-~ -t;-'t__"__~·- ~ V.. ___ ... 
I f- - ________ .:s& ____ -------- ---------------------------- --- -





.. 

·- en(~~ ~d,, v~ .~cflhts,__ ) 

- iChet(\; +uscln tl'l. -hJ. b "3 J /e-6 v 1\A_ r)''l ;::.v·-

- I~ M bet~ CC\.& j "S> /11A-'-lv1~tv~ 
--cot~rs o.P.. ~~d-~t3eCl~s shculcl 
be_~· s~ tts. 5' d- 8'' se~ 
~ ~- fN_ ~-· (d~ 
~ .a ,a?) . ~ ~ . V _ 
~ ~ l; f\e ( b'ct ~k. \ · he -hv-e.t--. J J . ;• . ~= 

b I v-t I •· -~ ~ 5' ,;-e. I. 0 ( r-u-- !,,' ~ \ --

' . --~---···- --~~-- . "" -- -- __ _, ___ . -~··· . ----
< 

----·-- ---· --·----------------------.. ~--------~-~- ----- .... ,. ... --··· ----- -- ------
-- ----------- ·----------



-· 



- . -· ~ 

: l I'YlsSA..::- · ,CCV~vn h j- , vf:.I\!L'j <'VJ. vlt':?.c 7 G 
, 9 45' (' oc,u) .Jvhit:J ... ,-+UA o, (01_ .o/1 '"d 
+--. _ (OCt l _ S]e~?J . ./L Ol-f ,_9 41 ' - h 0 l_e._ 

~---- _ ·vv_A~i ____ 5d .. L .. lD--- ('\.10 VOiDS.~- -(rv_r~ 
~--- \,\j e~_ __ 2bc.:t~-fttc-e_a_ ___ d . --Pv~ __ ctu_ced 
----- _-::[~;- -- ·- ~~ (!L L!~ --- ---- -~- -c 0 rr: - b 0 x_-e_ S. . 
----- -- -TI~_J-----~v£ t~'i- -----·-:tJ~ct~- -- ca ... ?~\{..a c2_ __ 

__ ... (iJ 1/z_1 
__ ____ C}l?______ C~G)a___L _______ ---- __ f (; - I d ote.(lih 

U-~- ________ QLi}L"YJ .. cL~D---------.5-e~:J\ __ j_ _ 
(@---·-- ----------------·-···-· ----------- ............... -_------ ________ " _________ . -- ....... . 

-4 . __ \ __ i.Yt4 ... -xU-...... -t:2-0 c .. L _____ __ -e._l eua_"t;c ____ w_:=_ __ . , 
-Pit-----L\.J.CbfR ... C- ..... (t_f _______ . ~-- 3-~--)- --- (22.~?_-zst-'-

~-~~~~~~-~:~.1 
.__JJ.__JJ})_~£0i!L __ _2bd __ ~A--/LL1-{c_ 
~---~\;---t---~tbQJlJ-. ______ ()_]AnfZltZ1t-------L•---------irtf--~-IYl clflix 

----- ..______ ____________________ -------------------- -- ---------"---·------ a __ " _____ -- --------------------- ___________ _::; 





j 





i 
I 

.! 

r /., /l'O 

I 
·4 r 

l 

,i 
J 

l 
I 

~ 

! 
. t . --

___ ..... -----

cl:t;J_Lv, J ~p L- d '-LL rvw .Xhu0 (}0./L : 
' 1l6DM 1; c"t>l t~~J _ d "~_ -fo../V\.i U: c( -
___..\)-f:{;CI~ d ./h0--i..i . /h.clU -1-u ~tt,,...._d_ . 

Cet-.Vt--~ · ~ vG'tVtO ,Qlt0:l - C G-a__l.. __ 
Jlv ;J~J ~-~Vs--orc .. ~Y d ../tJu.. c£L-cU . ..., 

~r-Lt 3 ! v 0 J 

1 D ' A1Al.k:~ !LtL/1'1.-<::V' 0/lS. Jv<-U~ ,fl, 1 ad;_ ' . -

/ ~&cl * ceo rG~u--t- -4 0>1,"-._./ O) -J&u--f'. tJL . 
17'~ 1)1 ()I /j ,..1] /"lo .' {) f ~,.a • ~ 

.A:../({_X/ Cfl t_A- ~A,A.LLZ..j ~~ u ~_./, . () .. 
- CA. ~ f)cL}_~ o-z_ _,.UY!Q{..,.Z__ ~-

}>(- ·Yf:;rn Nei·YL [:.~ ~. tf/-t 
J>fl uL. cJ ~ v?\ dr:v;-- . ' . 

I i' • 

.. 

l./c c u o .. ~ ~.:>-.._ . 

~hrV!a:hiY!AJ ,~-;fj_ ~-~~ . _ 
.;J/u; Wcf!!) --· 





1 
.! 

· !, C N ~U ~ .'_1 { c u:.-( ---"t'J L JILtc/_ \ 
Cl '- ,.2vCl (dfZ).l/nL AnC!r aU a l 

/ 

I 

1 
t 

4r ·?L n.t '"' )I aA-~, \__ f P ({ d !"' -vv~.- 1 
G~tLU'i rtt1IL/t,r-\ ovi (Y) .J l3 :f !]_ 

. 4.. llflufc(;._u_Jc,Lb__ d w cvtLA. {A,)---c_l.l__ 
~ ./to_ c;(VC1/W1 c1 d ~ _, 
~0{/Y\ f! ( n a A/w u 1~ ) \ ~ 

. ",/. ). ; I 
4 d w--GU ;{~,t~1~ cJ ~ 'v;o - 4-r-. · ~ ·~L · ... : 

h)t-c;h LJvlu.L--~ _ . .. . . _ j .. . . n 

.. 

: _ . ·c.)L.~o-~f~#~~~'f-ia 3 =-- ··7'7Ti2~"J~~-=~~---- ~ 

~J)_ .__)_~ tJ, cQ_ 8'_ '/z. )<_ j 4 I .•... 

-

&?-u:: /hac A c{JY +~/OY_u.___ : : 





! 

~··,. 

• .. 





~------------------

;C_"Y'~/-l c~__U_ ) nL(At~-nc1 VUnh_ 1 
\-j . .1 ) 

"clt'·C . [ h:vt J [~Lzi:fY'cY\..- J. /+r/. 'Y'~l ~{j/C~x.__ 
e:"e-v.Jc\ ·. /JW\ CILt'n n~l\j\ 

l PA : . 5-Lt~t uk/)~C i~ I 
: -OfP \\ ~vn ?§lt~Vz\ ~~\\\ 
.~11/ ~:1} (/,1//1)1/ (l __ !j IJ!I!/)~-.--
. I A'l U! U;;Ci11 cl 1\Ltu.J_; cLJ.J.J) ... Uj L .... 
· 4 ~C\"L ~·\}u.lf-~. ( ",2.;10. EJ>b '' ;--lu cw o.{vfcz.ct'l{d. :. 
:I ~~·LvLA~ ctLJc.~mgPcL ; _ 
~ ~ 2J19Mi1'-t ~t~L -"' Ct~c ( {~;;((; [J_~Jl~_J ____ ~ LJ.,j _&t ~.: l£- cc~:· · 
~ ______ ~~~ __ G_ ____ ~~yt,~~~-- ----tu-;Ct'tYLL _.-lJl;L--Q)1_Jt~f __ _ '-<!-Li~~-~ -~J 
_ .lt-'fVNi: 1 lo., ~- · cLO;:::vide!:c- .. 

1 . . . 

/ IJ . , :n ~: .. s ,~- W1 •-- J . , _ 
1
c{ { = _ _ _ ·. 

'( v :u1 . ~~ -~ .. -~~-~- --~Ct~-- .. . . ' - ...... . 
· 4 1"~'1:\Z1 .. Ax.•'\vc...e..~;nx:giJ¥ u....,_ A~u~±t,..~\J.__ .. 

' . ~~~~L~~~4 #~ J~ trl~d~-~-~-- : 
itt~f _ .. !r __ .. __ ------ ..... __ . 

··--·--, '. 





'•· 

j 
) 









" -

-~- -- ---- ------... 

---·-----------

- -- -·-·-------- ·--

'1 
.! 
) 

I' 





1 oj c;r~ 
D:~cu-:s-5 .·~ ~1 L e ~ 

JoeL 1-l er.sh 
D:q, ot- Bwucvvt a-f · fp,·cl-eMio loj'f 

• • - < ~ • • -

rJ..Il'l 72'3- 4~ '7~ 
-tO~: lr'c\r 1.0( . La.c~t;tUJ~ ~ Q~. _ 

n}+-ri- - . . . . .• . 
~~Q ~w_}, ~Clc~1'\Lcl l'"lJ~d(,::·-.- _ 
Cfr~ (\UrAte YUU-«-c-~-y ~ .. _,; . 

·-··· ··· +:z__4~ .. ~~-:-d ... ;-M_IU.c~~~~~~ 
LG~- ,.:hl£t_ j~Q. __ (Cel_U _,) .. t().A:/1?_ --~0\fl()t~ t 

/·vYI _\-}lu____ Ct ~ttt_. ____ . _ _ _____ _ 

- . .1 \ \ sl9z _ .. . · _ · _ 

-~~"!:"'~..t::;;.r ... .; .. r.;.r:-::;t;~n;:;. ..... :.~ .. -... ;. .. ·.·--- ••. -~-- •. · • . ·- -----·- . • '· -

-





r, • 

-11\_Q__,~ f-· ~ ~w ~ 
~em C\ ~ ~ (/P.ctJ~ 
~---~ ~ -~ ~& MJ~. 

-~ . 
~--,~. 

~--· 

~----~~~~-. =···---·-··-----·--· ·--·------ -·--. 
-~- Ci.adl~\ ___ .:;:(;a__ .. -~~-1~-- -~ - --r·--- ---- ----

-~-- .; __ --·- - - --- - ... -- . - . --- ........... -----·-----· -------· -·----· -- -.! 
.._/ ....... -

B~~----~~~7er~~=--~ -· . =~~ 
--- -~ ~~ ---~ -~ -_,-=-==~ fl:..--=~- .... . -- ---- - . ····-··--- -- ---
- --------- --- ~ /~~.....! .. --- - -~-· ---- ~ ------- -

--· ---·- ------. ---. ·--- -- ------------- ------ ~dt"':cct.SL_'Y:; ~-i~~-





' 

----------- -------------

------------------ -~------------------------ ~--------- ----- --

·---------- ----------------------

----------------------------

----------------

----------

---------------------------------------

------------··--------

•, 
~-··--------· 

-------------------



, 



:-vL 

~oui d) 
1 

~I 

fly 
OEP · 

Co~ 

. - •+-- - -- ---





4 I~\_;, .::... <J I I\ t 
_.....- ~ 0 , C\r'\OI\ d. ( 1SI M I ~e~ ::: 

D1 et ,~CY'c\~ C robb--ed) = 
. \4' I 

\ ... 33 "2--

0, 332--
0 I O(o\f 

)~I == o. ~ClS 





, f 

j 

I 

L: 





t-LtC-t-:J 

/t-j 

) . 
J 

"JirY': ' 
·_ 4 .JUpa'ct o~--t~ -+t-,(/lr 
_ ;1J,/Yt'\_R ~ ')_ . 0 }--) ~---~~ ..,(Lt 
_ o Mt:~~ j 

4 ~t)o;c(Q;n;c.e ~~: . 
' 

~. r 6A rYl!'L k j ~ wal~ttrt-~ \ p 6-t-e~ h·J_ '1 
_ )l~i:J) ,4c+- 17 ~ ~--~0cte Ot:J &ou~ -~- , 
_ ~UiCU\A)Y j (j • 

~ * ./a-XiL~~ -- ( () cJ {2{)1 CVLQ.) OJl.R. ~-kef-
- MeL 1h~t+- ~ c\J7AlcL c~ ~+ , ~ 
- 0 \ cvrt' O'A c~ · v ~ N vv ou I cL hOt'K- (Ci) I 1 c>t::-
- 3U6s,dQ.nce__ 1>sk10 1-;al j 

- t 
/ 

--. 

I 





.. ~b w/ ~ Q J-0 RC- . cr/~1 Cfi 

1--r,- s.,[A__~ w--o-._J& .u;t ~ s . 

Jua,_r~~ L0~ ~q ~-~liJjVI _ _Q__~ - 1<-
Jt.'"'(h.Q_ w ~ f\/1)U7~. h'{ ~ f-eet e.. ~L- s\· ftt -
~i,JOU lJ ~ A.U.i ct ~ t- ~rm/f j 

QlO- ~~~ 

-. s-~JJ~- s 
I'' 

I 

' 

~05 "~~ 
.[ 1:4-e. I qq z (' AYY1 ~l 

~ (o5, '300 .. . 
~c!AL..J., 

< 

I 



-~ 

' 1 
1 

~- .: 

' . ,, 

. ' 

• 



-· 

) 

~ ---~- 11 ,.,,.. r•nro 

. : ~~ -=tiS - ~uiclLCJ:~ocv(Y)tn:f-
. ¥\\0 .& .dcctL I M h-U cL_ 
. ~ ---Vr\ . v_ ~ vA,/Y\ A~ 

t ~7"\+ ~0 -

~ct01d~-~ 
· 5~/Xicl G\,QJL 

(_/~ ·~{ 

f~ - wa5'i-e- oiL~ 

e f--l ujhQ+ ,'s 

VJ w~k ~ j_ · 
- ~CCG-



. . 

,., '\fvi7f< -c~; 

=-r' -'! 

::.-:: 

······------

~ * i.d- - 5l~oL 

M_dtLCL dJv f · - . . . &'-
Ji_Clc{ NkM.U ~ ~ 

/ n '-+N___ La_ clc ctwvr N}7,j 
: 

tS -~ ~ 
-~- . 

. Cn W/Jk use.~ '7'r: /YIP~s~ 

·~ I 'tv? pA-cf dvJ 1 cJ q 1> 'c j, ie . 
-

.J ' cit- .£) -

I , ~ 0(0/ ~~-tt- ---"7 
c-~ 

C 0 N< ~+ no . t4 - ~ 

-~ 

... A 
t 
~ 

__/· 



-...... 
·-·· .. ~ ..... -----~··"".............. --o.N·.m hfl"r• · r -== •tzrmr = ·"rr Wt't ''''' ,,. ••- ··---· •• ••-- ••-••• •~••• ----------··-· lllliiiii'''"-M ....... iia.""""-1118ii=+*-· lllllliii'Yiiilllltr--n ....... _ • ., iiiiililil"'t!'(•~r:·;r~··.::·.· 

:.:·:::1 
:~ . .:; 
iii 
';o:~ 

">~ 
''• ::~ 

:~.~;;. 

Fi 



' ... 



lfJ 
\b C0-r .... ~ cJ 

~u-~+cJ) 

, (Yt l J\.t do:J let/)_/ --
·~ 

YY)<) 0 'J- - . no c, ;\f"; h ( C! -'1 f C" Cct l GLI::>i.ru-~- L( 
1 

5M p ~'Yl I .'1-f d Ctc-L t>-v 

, .. Jfl c ~ A~() -/'\?-~Q~/'Yl ~~ 6V1 6-'-CJ.J/1._ . 
tooJ ~ac.t 5' c.-tooJ ,o~ et-rY\...--- · 

~ IY~ lv (b ~PI .::- LJ h (j]_Vf) 5 I .~ ct1. 10__.{ C\4 'V\_, 

cvt 1 fc <'£ \ - ~(a () ..Q)r~~vJ Ol (/-6-\c:{ 
~vvcL oJ- 4- 1 LUD tYL) 

••• 





' -
C; • • • • • '· ·• • • '• • •• ·.·: ·:·:=·· '•,' ... 

rY'\ S f?J <t- - c o (?:_ \ ."-.,\ 1\·y be 
.~ (} C DC{_ \ d ~.' fe ( rl/l '\ '"~ (~t 'i-0 J,.,.e. 

-~ ~ 

J 

{J U i--L :'Df>~ 

(-=<BJ€ .'\ t- )~ r-P'-

1 
A o~r L c u,L ~-Pr.~,.. " ; ·• C::.F: 1.., , ,

1 
, \ 

-tt;? .. , CuFtL Jt t1Y-v-\ ~. ( - c ~ J ' 

-fop StJ "t- '4' ( cYll S~;~'>'"\_ (L! I) :: .. ,_,,, C<" u~d_-,, ( 
L' v) 1"\ ({!Y\ erA cc, a L __ )·e ~ 

/YY~ e; i () - )(:; ; ~Yv\ ~ c;'.,. e a -fl ~"}c t~"''-- tc 
)7~, p 0 !=- l\t t- ~ ~-C\J I S-f 1'1~ J 

(2_ 3 i C F (__7JLl I +1~ i~.s·+ I c~ (""LJ:)<.._) 





- C~p , -~ 
-~d . .Q4~orv · -c"·-"-o'-J Cl ,1:2--<>--i.,wLLA< i cG 'l---r.cv-tz/L;_ccC 
--~U~ ~- Al.- /:_)JV..:1aife j 

' 
::- sjs -~~t/}~\ ... t~J ~J~. sirL 

-, cir LA---{'_ q_.f f~-L) ' ;tftto _;;{j ( __}rv,.--, r}-- (uyL ~ 
iJ! de vv '--+2 _Q.t.--} · F<~· .Dtz;ia.. . cfJ 

l.y L~,_>-41 CL~ ~-'-Cl.'v-f c-u--L J CVQ_p_ A,.'1' C" cJ.JiA ... {/_t -~ 7C 

'V_.-t_ C-Q •. y--, .. CL_
1 q'v''1.-~~~ ~\ )]iC~.t /L>r:-~~1t\. ~7)54 ~_i:j ,ft0 ~)1r~tcl7 

[\ . 1·'"'· --tL--1'\ u · l .. ,..v,.c- t 1)1(:.-:'" -i- _ ~ ,.J · t.:; n 
-- '-J.j c r ~ . . ~-· ~ _, _-, I I_) ~~-yl. LA 1 ll , t ·~ ~- ,/,..__ • _

1 -"L'\.~:-v-v .... .i C\ .... /u 7\.r\ ei../\i--- Co-0 I ') '\/\.. (\._. /fT ( "''-;_ -; . 

, t·-J: {l~r ...... -~ ..... ~ .-;...::f c J , .-, ~ o J a n cL I (.....:{ t 
. c., J + ;\_____ 1 

-... X·C- I C:(1 0 p p 0\ ""fb S C ::l Cur-J,:, t .,.-,-t-

ll/{ /~c-t Z 







' 



C1pf2lic011tYu cY) G CL ct.0 ~'tf: M ~ uv-e't-
J.l-tJ~ . (j (J 

~-~~ ~~. 0 CL ~ ~tAo_.J2 c/c 
cJ--G'f./\ _..e_~/LL c~ o-8~ G0'\.JL,CL crL CA-

~'\L{)YU ( Cl cUot-0,"1\_) .~:'\ -~ 
~.) \A..;~'1L -~ ct/Y"\ . .JW, oLuvct..~ 
, · . ~~~ <--\ ~ - t)-7 t"...A... cl/\...€_ c"-
Vv>-tfJA I oC JJ-e_d-~ tL--1 ~ 

~~ 11+~ 6J I .s- c ~-fftck, <~ 

. ~· 

i 
'• 





~ 

_.. Ccu0Q_ 

. _.- G c-t•,.) d (.CJGC~ .Ocu_ ao _A---~ AtyY\_,~/~ ll-C. 3 ~i 
· l P:J· 3'7 , J. o.cJ_ ..-iLl; J:i',_; _) c0::t I P) ):_r~-2~ . . 

__.. b{>) \Ji "1"'v c.__.L} - ll t (J.+1 _.h 0\;Q...r v/~v-C, 1 ;?- L (;-t, ~· £ l 

~ ('~ 'uj. . c0;-u_ .L r"tcCL L_ .LJ-.-l._ . _{.( Y1 CL
0
LL (,Z-lf:5':•'~1 "'/i<" "nil) 

.. k!:(A. CGL~..!Al(t c;LK~J-· t-LA- ~ :_)Co Cl.1:-c.--:•/(i5( \ 
• J/;Lctc~t<f"~tvd._.G,Q_.c L.dL1rt ~t n r 1!.1-L \t£.-h'd ·.· 

l L -) -)~/a~~) ) J 

J ~------------------------~ 
a. ncvLA. ) ~"'u I 





• 

' ~ '' 









, ~f !>;{);) J\+--"'"' r }' ·~ l 1 '+l. I{ 1') A 1 l./,7b , 

~~~~J:~~~A0~ ~-0_/ 
L, '-~~~ /GOvVlVLUL~ s-1 J\__ { \-!- I, 0 - fr CJ'j) __ 

Cll ~~J L'-J c~ u L{C\- ,·(}J_,.~Tt tL C/(,{ cL 
jt:L~-c1~>LL l ~~ ) . 

L, v ClY) 1 L l' '-']YL Gf> -L : C/CL,/7 , J C J\f r•LL 

L ) ' ,;._ .. \ . 1 0~ ·, I . oi-,. I ,yc_.-(_ 1 ,(L·l:'l/(i~ 
(!) .;g G: c ~~nUL 
~,~· G~ r ~L ~,1~t/ 





~:_t!\,,.. -··· ....... ·;;_ 
~~:t eJ 5 i~ .• CmJ-.. ·4-t (>~ 

t--~.~ ·~ Clhl + ~ [A- ' ' AJl<'M j. t:! :p:a 
-4-=t,.wd :-:~~ JLo ~>-e. ~ -a__::__~ M/\_. 

-~-~--.I ·_;~L~k~~, .. ~ d0d- Jtk~ 
. . I J 

1=~~&£~ _c}~ 

1 ~-~· - ~"\ __f/tyvvV ") ____.//' / j-tJ 

~ 1/v Yvc~ ~~ / 
~ ) I - .. 

1 I_hl_it: __ -~-.--. -"Tj 
1 
I 
j 

. r--

. I 





' 
I 

~ . 

j 5-t~~cttd ~ GCL dYl ~ . 

... .J ';V G 0(/J_ ~ rY\.,Q/,1 ~Lr-.cl _;;t,ha._f:_ 
GCL ~ vt~ Jr-yi. o~cZ 6\r\ (CLp I 

··~ . ~ ~ ) 
i \,2, 

j GoaiQ 





I 
4 ~2/L3/0 .CJ.. ~·- ··~ 
t~~---- :~ - ~. ~ = =~/ PfTOcS0 - .. ~~~< ro ~ 
r ~· ~- .. ~ - -.....•.. ·-·· .. . . ..... . . . . ... ·~ 
j~ Qtt~ · .... OsP: ~ '}gn, . 1M1" 

1 
~ . .. . ... ·. .. J?f'.A : .. CkL /:;' ~k/-
. r;~,__- ~ ;; ~ ~~') .. . _:---a~ (, ::~ v . . o 
. (;LL -~ rut ... •.. . ... CCU\fUO uJ Ud--A-

~ w ·,~ . ;), l - 0 D.cfl::1.A ... -t.,~ ···~· .JJv- .. ~~... '-'j _:;;t:A'-L_. 

j-~~·~~-L~~- Ace.~ . 
I . ' . ' 'I 

:r 

··/-f! ... l;\}{~·~ ·~~- .~ .~ - u-u....A.oL ~ 'i 

( . ,, /\ ~ ~ I -r:; .. /(\ (' •. -;-T 0 /[/"\ .: L j I V<>t t7 c: ' ... . t·~.- \.A.;_,.. .. ...-1--;y::) .L.t,..t.~/v-c~\..,-/"' 1 v. ~. ~r \. . VL---(,..7'--'{. =--'\. ) .. 

,;?,~ ~ ~JOGUHLJL~) ;r~~ \ 

- ( 0 4 (0\_\--1 Cv:7 ~?PtJJC_ul v{/V) . cl{) a~~· 
kQ/ .1\.A-At u'L/w;~J :;;t//~.,A-J 
Q Gl£~."t~v0.? --Jc. ~H_ 4-rV~v--k-/ci_t(_ : 

d J.. L/Uo~ ./\ ,~ ·;. 4~ 1 ;L)A:Ji Ct_ 1-{) cJ. . ;'*""'-"-' 
j --d--'\JY ~.r~ ~ .. J. / 

~(~. n\-A/)~ct ":J~~·" C1 ·~_L'/~ ~~--~ 
~J :xtv. s I ~"TZAJ_ k ~ ~ 

I 

. I 





~ 4 vU-e /\..-€.--{' ,A ~ aJ._j J~' cnvl -c~ _ _[_ c-t t-

1 ee-l JD c/cv 
~ J 









l 

-i .. ..A:/~ _._£~ cAoJ; ..svl~ 7:D J_K_ 
+Jtk>U .::;ta . I . ' ' _z/j, ~~ 1)_£~ 
i jf! OIA-r-e. ~a_;n ~elf.- .) 

: / 
-1~ 

i ~ ' ~ " 

: t~w~~oJfp_ ~uco~~~·l'-
1 

+ 

4 a!'J.. ~ · M ol d./uc-p~ ~ · Ulll..d.::> f 

~ lL ctJO--L<LAb-. =u~J'- ~h~ 
J:_)\.0.1,) ~J ~ A , j~~u.J-{~_AJ-{:_/( ~ 

/ . - Q / \ " _/(: (j. () IW (j_ ~ (Y\ OJ(__{_ (~ !U~ 
l • 

cliThvrYU.A'l c~oYl · 
) 

r 
~ ct~ czlJ Jfe}~_ C~.\\ .. Qd /~KJ_; :;f:iU/LY-
~ oJ..J... c 'y\- f'~AJ.. ci..IL~l~) ~ 

L) oJJ £A~~- ~uGLLi rA ~--{_~ CL~ Jl~ 
Ctv Er;rN/L 1 · 

~ .11\ ~" . c0} U.~ ~ ~,~. ~~e2~ · u,AJulL ahk 
cl ' . L\))J c-1 (0i.::(-~j u1 r"--L 'i-t v. J.. ., <..>-v.j . 

r-... 

r--





· ... ·~--~~- ..... ·-· ... u .. -.. 1 .. . . 

1 .. i;; ~ ... -fu-~ reV cJ 
- -dJ /> ~1'VCL) 

.,.. 

~. 

' cOt: A/ll/Litr-U~~7J 
/3lm1rz 1\ t( 

- j;f;;.!J( 
- IC t I 

'e c I~ c/c Yl'\ ,· 'V. -~ J-- /V\A-f <) 

- :If 5-P y, cJ -~--~ · .. · ·1-....... \ , '\ t> C t ':J 5 Ci "1_,/ 1,.1 /-c) 



• 



---
A 

· -f' 0 w"c-f_ Pl~~ I b~ n - a 5101 

l., · JC 1Y Cfi\J s l11 e 5€ c o C1 L 5 --) li;; 

4 ~ /)- a.?vJLc~ &vi 1. c:J >~ 
Jv VI a~vV ~ 6!--1 ~ n~~ M ) I •-JE . J--

4 fJocrJf- td ~~7 U~!f 3D - !y-O)o I ... 

... 

I 

rn' 



.. 



---.. 

----.1 

£alA w I OtP 
00 

Ov~'l AGe · . 

.A G c I e flev'CA \ OesGnp+. o-f IY\i'/)r'n~ 
Co (lei,+; ems ; f'\ '--+1-v rc ~I A-ppend I kc}-- "1 : 
CofVJ. o .p.. IV); n _; /1(1 IYIV\ f.:) re~ ·\ ~ 

· ( r-..0 -f'h 1 5 ~ f'ISY -+ ._)_; ~ ('Cj5 ?( - l 0 7c p C( 
- L-1 I c--.d-' \Op .)pLi-, J 

, 1 i r U .- • v,o'-k. J 

J 

. r------

• I 

I 

i 





l 0~5 

.~ 

- 1 '--.j I - I...[ I ( 

J ' .'/'\ ~ t- ·-u.A.A.Jf O{ J (; p ' :.r t c, C' .; f L ; 1 

-hi~\< c\ C\ i s c r--ep e n c It' s - 6 !="" ' .x I H~,-ej 
\i'c.luvl.X~ ,5 (;.~ c\a-f-o and /( u/' oi he,rs 





:- ·~ 

. . L (Y) ~. ····· 

:-.J9ot~. Qlt . 4- 5 PGrt 1\0 ~ e s 
.rns J::) .. 3 ~~ fYl vu 6 5 A Q rfcA-

duO~. -Subs• d-e nu... r-e/u, tW 
~ '". ' 

·~· ·~·· ..• -~OP .1- \ -d- . lO? 4 ( SPL\l 
.. ~No . . 1r'lcti.c:!A+;o""5 o-\ A/\lr~.f' uo~o.S 

.. d-ov 0d ' ei ~-.Q...r () F- --/1'-..JL s--e_ 

~ d 1, t-Ll
1 

t c o f":fL. l a -k --H"-..Q_ IV\ c-t + 
-' . . ~~ a+ --h' ~- }:::> e c c-L v .s ~ 

_ .. .J-

~- l, rl $ ~- C Ct.-~ -I '--11-Jtd-
)~:L~ J.j-e~ ~~c;A:_ 

5~ F\~D 

~ }/r\ S ~. u\./L..e Ct.c:> - -K. Q o s 
a!Ul_ ,__.-t~·u--0 C 0 ~ .A-<:> 

~r-U::JkP/1\ v{/(._~ 





~ cl7Cl/\ w c-:. .:> 

! 
z_ ~ oa.k__ 

4 

J-

~ :J I 

0-n4f /6a/h ~, c)-£;--TaA~d__ 
JJf- (/ A/v--a:? .~ ~ -r--o ;;;rd~ 

i!J1¥vt ,111_12__ </. 1 ~~ I 
~ J 





d 





-!if J~~ • us · -rJ'~,~cbgj.--(Llitz:t, . .. .. ·aa ~Y\k-YJ ~ c/VIM() . Ct/\)7 cuJ) 

---·· .. ·>f·~ . (Y'v~ 
I 

. Wi:J .. <J v!v . 

d 

'• 

. ' 
I 
j 





---

------
·--





1 

j 

..l 

\_f GtsvJ 

4~ 
L,~M~ (Y\ 

(Au~~: 

I 

) 

i 

) 

W1 1)· · a_Q__Q- ~')r c)--r, Tabl-e.. 

3 d- ~ j 









Gn F ' CaLL- : w~ 4-l-(~ -+- c cvpf,;.__ h "P· ..i 
(c~ # 1"---

D~~: _') 
<-[-en 2-e I ,-~ to- · 
--::f 0 h ~'"""'\ fV\. e LLo w 
Cor\ 2-e~~e 

~5ct tt\ f\Ac~ 05-f..rl'uf ,l;LSf\-CE _:: cJvUo (u~ 
M :t__e_ s "- ~cA0,.d_@LJ1o-1~2.-Y3J 
c:; [ r_'ly- I' 0\___ M fr. c 0 s I .Q./Yll) - .-0n ~ . 

~ 

ll_SACE 





Co:") "F. C A L- L r· 2_ 

L oo lc Cl + d~ f.Rr-er\ t-
S +e e p r-( e_ <:?; s <:;j-

_5c Pc--J<Jl..r ~ G 5 

S'E 1 "2-- ,f'v1.. i.. Q.. 

~---c s~ pe 
C\_~Q._ ~ :;; i 

~ D\e o 5yn -f'he n· c \in er / -fY-i c -h · <l'N ct L 
0 r-es) s+ e n c_ e_ 

~ C(()ss~sectCfY\ s or ·~ 
ma-t-t,r,·at- ~he-cr ~ 

* d f'l \~ ~i ch' ~ttl co v----- p b y-"\er-_ -t- !.A-J o v L d. b€_ 
\?e ~-e ~ ~ 5 hL b ~ J,z_ col \'--'La_ -fL ri c;__ l CL ~ d. 
~ se.-o 5'--1 Y"\ -t"ke tiC- \,' r..e.r- j 

-;{ S' ~fLe s CouL o fo-e CL"'.c .. d '1--z..ed___~ 
iF w~ Cou co ' je+ OL s--tu. b~l •' (...eel :SC((\Are 

5 bt- L C:: uve... CO' A--\- 0\2-f: a . o -P G a u L~ 
.. <ft) Ol~ <to (?4""J/ c;(.eJ tl s ~ 
'f D[-- cu-e__ c uv ( cl c;1~-+ I 1 ~ ttx-e 

Uct l \)'{> s I 0\ vv-f_ c ~ ul_ ~ 

II' Cot - ctOCJ ~ 4--D _ 4--> 

co E - c 0/V\ M Q pM -
~~~~~ ()~~ 





P3 





' 

/ 
j/)f 
r \ /u-'" 

' \. 

-~p s-'' +-e.J 
/Vh ~ 

~~~~~__)' 

ft: OfP - ~ .A;~ ~ ~ du2 ~ t)~ 
b ,~_-d ~ unnJ_cJ_ UJ-L ~ J_;f 
ouX '--to ) 



' 



'v-J/ 

..-Tb r ) C{ c-e I B 8 I () () (J 

.. ct£'-lJ ~ 0 ~ ~ 

fV\ l IU<.. 

\~-;: ~ dcre cs. 0 '\ l ~ c._. I v ci e 

~C< oe"" t 5" ' ~ • J 

.. 
lF ~~ -€.. )C co.'--' o...i-e d A h 0 0 L... 
£l --f-1--Q.. d ~-~ p () s C{ ( Cl\. (T? c-. -

~r-->vh (_ov~o.-c::> S>E; PILL~J) 

I IV W/ rf_ 5 tel f' r-->+1 ftL S 0 J '--

C d 1 , av-o · c~ \ 

u 3 



CM'-"- . + Clo::.e~ ~ P''Lc-- c:; r (ue>-L 

Sec1 ~ ,· 7 c.Lc ~er r-Io __; 0 r ~ c.JL 

~nch tv'OULD rA~rc-eff 
S' CoPrL-. Sc~ '\ V"l,'~ 
~-ce_ c:ov '-.,OA. 't be C det .J-eol 

N I +-e. rJ. v h rr-c S'-€l r0 -t j 
;;;J_~ I " ( .. L; _J ' -f -. I 5 a (( , 1 it:Y). .. Cl I s ~ C_:c w . '>1 p &_ at -f-: "-7 c 0 t1 J r-/J-oN'--
Co~ b + "bl. AI\ .. I · u :;, . . 1 . e. . . . , v \_ <~~ --+e r' ( tt J 

.~ ··d1' .. tt -f-.re-10c:~ • . ~N 
b. -2 c. lc. _r.. .. --- · • .. /.\ . "'"' .T\ . ... vOj .. so.· L .. ) 

.rfM.<lt.L; Nj- Cu.l'-.b·~:v .. l ___ ·{._j· ~'-
··· c_oa..L ..... se~ .. : ... 

CARL ~ e: Le .. c Ct f> u.:J / J_, ' o ~ c: L ttd-
.............. us~.··· .p.LAS .. :~r-"'-~ .... :.:/. .. . .. 11 e.eoL .... t::J, ..... o ...... -e. .. ~-
~ . . ;;)_ ( - (j£ - c..... Let.-~ I..J ,· II 

f-x ~ d .. c 0<. r- .. '2._ 1
r-G-' &-N 

.. .. . .. -eA vh . S I c{L_... - ---·· w~lcL d('c~~ 
- C\ ce. Ct ~·· tdJ$Ji$$iJ£¢'G]it)&J@£"tt,CL .LV'-~~~ j 

~ \.e I? \c. a c) ~ U~"""' o<-t1v' "'-rt. "-
o f- ~ 5' .'+L-- 1 



-

. ,f. CALL CP< ,e,L --ro d;s u u c;c,; Pci"'S 
~~t-~:. 

-· 





t 

t 

t 

~~- S'co~ stucU; cLcl.'"' t ca"s,'der 
CJ n-e" + C~e> ~~ 0 ~ b-d :s Cor"Y'rvJ:..-" t-s-

Leucha 6 i l,' ~Y : TcL·r . v~ A 3 done c/un·n.;; 
5)5 bench -sea 1.~ j ho wev.er v 
~· rta l d es ,c, cU- -'1 cuJ* --fo 5 f' L- P 
( \ . .!3lLl0 

»-Vr~ch-· _l)cCLR~~· ·- / 

' . . .. · ... t.. ~ceQ otut'~ 
(YI~~ .~NL. 

~vlMcUol ~ ~~ .. 

I 

J(V'~• .. ·~''ft .. ·· ~~d-:w:• 

S1-lJ_ ~ .~ .. ~ 5/S '-/11~~ 
6 C fVL lA..> I ~ u/u 0 F /j t k 

8 t y-lr\. .. f'Vt v s.+. l.:::re. c:/ h ,' ppe cL. ·to 
l;z_ )/ 

5o o oo t3~ I s"'L. .. I .. .. 

zz. OvCJ . I . . . 

I Ll u'-oCJ 
f 



5 °/o Po r-+ Aa 1"\ c/ cet"Y"\en r 
1-'2, 0

/ phospho~•'c ac;d 

5 MP ( fxfD -;.(p rer~ea 1o~· {,YtA 
\ 500ffb SPL]~ (f 

..,j cL l) h ) c k 1\.Q.M) : 

~I c/VJ~ 

• a • I 



' , '/· . ., 

• 
) 

. 4. cir.£ ~--- fYIJ.- w( Go<-<L-O 
BeL on ....... dilL.!LQl)Cl ... .. ~-. . 
. ~-. . vv~~L<lz. --=- . rYI . . . . .. . .. fY1; d--

. -ro~ _(f2CU-Li=~- ~-~ 
·. .. q}(') -~-- ~-D~~---- - _· 

· L..--~Lun d ccr· ~ _ ~-- cM>;t, 
~ Po ~ \C 1o ft0 ~ 



I 
~ ~JV~ - ~ 0> oLV\_ -to ClLJDU/lL 

I~~ 
t uJ~0tlh~ S{)l- ~ '::). -y I <:'~ 3-$"'' 

. \'. 4 fYL<YX.- ~ ;;: I 00- 2 00 I 

i tt " ~ . cVL ~u. A ~ 
! 4 ~~ ~ zr 8L0 /CAY)tvWL. 

• a • 

~ j 4t1Wol d~ .~:r!/Jhv"-'-fd 
hct4f-Y ~/Y\_,oK:" o--n ~ 01~ 
:;t.Jv~ (J~ o_ .~ /fft''----

!VrVJtAMft'>) ~ 

~~ c:P<AA~~
~ ~ Jh . ~~~~o\-.»cvn CA iM' 

c~ o ~ -1Jr;: ~ ~cwvbv 
~ .V--e 0~ Gl (11-
Q;G .. J 0 

WVl ~ iD -fu . Jh~ 
~ri!J~ i- lJUd -~Vh~z) 
J;yJ i~&tAJ)- _; ;0cvyO j 

I 



I 

~_:J._~ ; ~.,:i 

' . • /\J ~., (.__·~,., -:.., l L. 

"' 'ell 'A--:\ 1 ' Vv -t,.L { 

'v·Y' -1 '.)( +- f 
c• \_/ ...... "'f'-'~1 C l 

,) 

J-vL-C'-£ LG / /\_~~.- Lc;- ~c··1 
; Sf t-) j / 





I 

... /l,..A.... · - l \,v:J ,...--c.c'1-.\... r.----. __ ( ,_ c; 

.. , - . 
)--~a~-,;,_ n,t-

' I I 
'· I r{rv ';::: o v \..../ v \...<.....) "---· 

(_) c 1() 

.2C c/u 

) 

z_c~ u.s 
s· (Jcz ce . i n 
r€CJfr'J+ 

" . 

: L 1 . >: 1-.LJ:'~ / ~L~ ~~~·'\r L --; 
\ . .. ·f . . . . ... 

"" 

., , 

. .... 
..... --!' 
""~~-~ 

I 

-·t 
.. -·t 

! 
... -- +-

l 





·t.. \ \ ' 
.~(.. \ \ I L (: .... j (__(_ ~. . "~"j 1... '---"-t <-C ~. --< J'l c l'- L\c.( L 

L:·---,-·1 ·"'/7.--IL.t-{l.-c-c.-ct-1_ . :,?/2c )2t.-L·Ll.J . .'-~ ·,{,~·-'(_ 
I c-., L·· 1· I ·J 1 .. , , ,./ . ' , .4L'/ - , 
L-· •l.. L- /C<..~'( ,c.-<-r-'-'~T ·t- 0 ) /;__,..>-.._ 

C c /'V. >0 J} i u I m i..., - 1 o % k~ cc 2 :;t1r 
1- ! t- C C>"" 

/(l:'. ~I J _/ Or? --zr·f C{ t:::. M +-' ,"\_ +- ... 
- . e: -0 I C , .1 x. 1 . . . c."'" . .s ~ .. . "',j .. ··' uo ps l ... 

c ~\_ f~:~ be:< 0~ .. ri:j. I I 

+-c .. 5 <.:-vtc a-rt"' a/U c·'--.J 



,• 



a 

I 
------ i 

. ..._ I 
' 

·-~~l 

' 

~j 

-~ j 
I 

i 
. ~- -~ 

···-----1 

····-·-

·--J 
---j 

' 



.. 



.., 

l i : - '-

' l 

• I 
\ . ...------
/ J --~- I 

i 

! ' ! .\ --~ ;, \ 

-,-· 
; I ~/ -:_ ;....---. 

/ c- · (- ~ .__- i-:> '·: (~ ( • I_ l .. ' \ t. '"-

I 

u_· c·, (. L L- '--l._ 
\ 

( ( 

.Tfu· 

/ . i ,, 

fi .. ,( (L.'Tc) 
(- l c -L (_ I . -( h c·. .-

·lc 
,- l ( 
l. { I \ \.(..._ T· 

. ;J_ ( c·L ,· ., 
J 

_! _.-\_ I(~ Cl \___) C'-.--l !_ C'\ --l 

,_;...- I /l \ ,- ,_{ L -- \ 

. , "I J Jc L/l /'2. / 
/; 
v/L .. ··~~ 

,• ' 
'--- ~ \. ' ) 

.. >L '-- -c_ ;- '-- ._ c . c . (_ 1-

L' ,r, 

C~-C'-TL-·-( 

'/-...... :) 

-_-f /C. 





' ' ' 
l ) 
/ < 

L ,....._- \..._ f' 

I 

l 
\_ -~ : L c. I ' j 

' ,_ I I 
I 

( -- \ ' ~~ .----.. 

' --- ; 
\__ L/ L!.: C l. 

( ~- c. 
..) I 'j 

('/( 

1;-v-.·-;-

·-' 1v ·\....· ,~- (_ ~-' (_/-{ l 

f 1 / 

( -l. t \..{ 

;..·--r \ L '·- ,1 -~ 

.:o __ C/ c ') 
c.· {'- ( l c 

I 

r~-(LCL ~ · 
7 

c· <--· {._ t.~ : 

-, 
j ) 

c·-7 
(!l'c· ,· 

-;z_ 

r-l-L .1 ( 

? \- I 

/ ;/ '- -· -( 

(_ (_ / J 

c· j ;) 

_\_ ___ _x_._ CLLL ·'\ v 

I c . 

v -\ l '-' ·~--~- '-- j 
( I -f--· ·) [• 
'-/\__.-(_ LL L i·' 





~- l 

--

r.-f- ( 
\._,. \.-

, (_"r .. L( 
-l L /\..___ 

\, \; (. 

\_. I 

l '·. l 

\! --,,\. ,_,· (-_ l .: . 
.) ) 

) 

'C L _; r 

-~ J ------L ,l ~ _;; C , · 

.·v \-'-· / 
. j (I;._.~ 

I--' . 

I ' 

. I ('' '' . I ~ I / .... , '- (_, "-._ 

l·'-

1 ( l' 
~-G 1,__ 

~~I 
..) 

c·c.-._ L {::( ~ - lr)r / 0'---L LL_ 

C L CL -~- S tttdt L "- ~--, c ll 1. 

' I 
\ \.;.::> \ l L ~.._J 

\J c; 

L Cl_,- c;, +-

c-·· '+ ")I -\_ 

. (\. 
~-{ ' ('V'\. ' ~ ·, 

'v 1\ 





Lv/ 

•) 
'---

'\ \_ \ __ ,--, 

. _.-------, 

~) {_--cl / 

> 

G . \ _t- l ,-,.---.__f-
.__1 '- ........_ __ / -

\(II ~ ' ( 
) ,._ :.., ~ " r! \__ ~" . ) \_ (" L 

~ ./ ) . 

I 

-- - \ (_ 
' ...._ 

I ' 

J 
-_,-1'- ., 
--' " I -,)-

• . 

- i ' >-I --- ( 
·-- v \..._ \~ ' 

: /v~- ' 

~ {c:j{t/1 A~Al/ 

I,~, /_5 

---tr jr;l - ;~ ~ ~v-----L.<-J ~-~/ c\_" 0 C<--
--------- 0 :---_ - ' ) £:l - T r / ( )/' ( t-["'G --j - ~L- (__ L ~_____,_ e_· {. (_-.__, (_ 

·-:-j J~J ( yYl -~ /.__t_ Li_/ "'A ;J 7 :2_c;- 1 

('__:j C·~/ L 0 l- L( /CL(JLcL"'Ce c!J. c>l\_ - rl;__ --~ 





FAX TRANSMISSION 

To: HAR~OL G-RCUf' 
Fax#: 

From: P AU<- MJL:> W t ~ EPA 
Subject: CUiLl~ Of SMAPi. .. UJ ~"f R...A-tJ 

COMMENTS: 

L \SA ~€:12-S 
.j,.,.A 6~\Q::. 

-Jvpt ~~ 
~&'W..uy 

BkR-'0 fl,(l_ ~ "1 0 
._) dA C. ~t.l\A t LLG1<... 
'&~ Gou...tJ~ 
~KSw\T 

Date: /vfAI'2C.H :3 11uoo 

Pages: 'j_, 

Celebrating 2$ Yean of EIIVirolllllatal Prol,_ 

.. 



Introduction 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

STATUS OF VERIFICATION 
SAMPLING FOR 

THROOP BOROUGH 

Throop Borough was subject to a massive Superfund cleanup from 1988 through 1992. Several 
properties that were part of the initial soil investigations had discrete sample results showing soil 
lead levels above 500 parts per million, the action level established by EPA. Most of these 
properties were not addressed by removal actions, since they lie outside the "zone of 
remediation" developed under the 1988 consent order. The result has been confusing for 
residents and Borough officials, who have questioned the extent and effectiveness of the 
residential cleanup based on these results. 

This outline is intended to inform Throop Borough and Gould of the additional soil sampling that 
EPA will US\; to verify the adequacy of soil lead cleanups in the neighborhood surrounding the 
Marjol site. A full verification strategy and sampling protocol is under development and will be 
provided to Gould and the Borough for comment shortly. 

Purpose 

The EPA Marjol Team undertook a review of the data and techniques used to determine the 
extent of contamination attributable to Marjol. Our review supports the 1992 EPA Superfund 
decision that the extent of lead contamination due to airborne migration from Marjol operations 
has been identified. This area. known as ''the Zone of Remediation" is represented by Drawing 
Number (Plate 20, AGC Dwg.No .92024-60). Further, our review suggests that the 500 ppm 
results for those properties outside the Zone of Remediation are not representative of property 
wide conditions. Thus, the purpose of the sampling strategy and protocol under development is 
to obtain representative data to properly characterize each property. 

Key Points of the Verification Plan 

The design of the sampling strategy and protocol uses current EPA guidance on soil sampling 
and techniques. Key points are summarized below. 

1. The sampling plan will utilize composite sampling techniques to represent soil lead levels. 
This is different from most previous sampling that employed discrete or "grab" samples. 
Composite sampling is now EPA's preferred method for investigating inorganic contamination in 
soil. 

Customer Service Hotline: 1-800-438-2474 
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To: Paul Gotthold/R3/USEPNUS@EPA 
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2. The plan will include properties both inside and outside the Zone of Remediation. However, 
the plan will contain a limit on the distance from the site at which sampling will occur. This 
limit will be discussed with the Borough and Gould before the plan is finalized. EPA will 
consider citizens input (gathered by Borough Council, Gannett Fleming, or sent directly to EPA) 
in determining the final sampling locations. 

3. The plan will evaluate individual properties. Property owner participation will be voluntary. 

4. The sampling protocol will include separate sampling of a 30" strip around any painted 
structure to account for any lead contribution from lead-based paint. 

5 .. EPA, PADEP, Gould, and Throop Borough will review and reach agreement on the sampling 
procedures. All parties will agree to use the protocol in future sampling done independently of 
this plan. 

6. Gould will conduct sampling within the Zone of Remediation. EPA/PADEP will conduct 
sampling outside the Zone of Remediation. 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

PLEASE DELIVER AT ONCE TO: 

NAME Mario! Grouo 
r ' 

THIS PAGE IS FOLLOWED BY A 21 PAGE TRANSMISSION 

TINJE SENT 4:30 om DATE SENT 4/17!2000 

SENT BY: 

COMMENTS: 

Luis A. Pizarro 
Environmental Engineer 
PA RCRA Operations Branch 

(215)814-3444 

Attached, for your review and comment, is the draft Verification Study and 
Sampling plan. Please submit your initial comments to this office by May 5, 2000. 
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Lisa Ayers 
Jim Barnick 
Jody Brogna 
Doug Blazey 
Barb Forslund 
Jim Cronmil/er 
Bob Collings 
Frank Swit 
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1650 Arch Street 
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MARJOL BATTERY OFFSITE REMEDIATION 

THROOP,PA 

Prepared by: 
Pennsylvania Operations Branch 

Office of RCRA Programs 
Waste and Chemicals Management Division 
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VERIFICATION STUDY 
MARJOL BATTERY OFFSITE REMEDIATION 

THROOP,PA 

This is EPA 's proposal to verifY that properties in the vicinity of the Marjol Battery site 
remain safe. 

A- Background- Establishing the Offsite Zone of Remediation 

Under the 1988 Consent Order and Agreement 1
, Gould assumed responsibility for the 

remediation of residential properties with soil lead concentration above 500 mg/kg attributable to 
the Marjol Battery site operations and consistent with site dispersion patterns2

• In accordance 
\Vith the Order. Gould completed the multi-phase Extent of Contamination study that covered 
nearly 200 acres and included over three thousand soil samples. 

EPA and Gould used the results of the Extent of Contamination study to identify the area 
within which lead levels above 500 mg/kg were considered attributable to Marjol operations. 
Gould conducted soil removal and restoration on 103 properties within this area, where discrete 
soil samples yielded results above 500 mg/kg for lead. This area is often referred to as the 
"Extent of Contamination." 

Beyond the Extent of Contamination area, EPA and Gould initially disagreed over 
whether Marjol was responsible for addressing soil lead levels above 500 mg/kg identified 
through sampling. EPA and Gould agreed that the remediation of any additional properties 
would be based on a statistical analysis to quantify Marjol contribution to the ambient soil lead 
levels. EPA and Gould assumed that Marjol contribution to soil lead levels was the result of air 
deposition. Soil lead concentration, therefore, was the sum of the background soil lead and the 
Marjol contribution. Based on dispersion modeling and the available soil lead data, a 
mathematical expression was derived to establish the Marjol contribution at any location in the 
vicinity of the site. Based on this analysis, EPA and Gould agreed on the remediation of 32 
additional properties in the spring of 1992. A total of 135 properties was remediated. 

Gould completed this work in 1992, under a workplan approved by the EPA CERCLA 
program. EPA held a public meeting and published a fact sheet explaining the results of the 
various investigations. The project was then transferred to the EPA Resource Conservation and 

1 On April 6, 1988 the Environmental Protection Agency (EPA) and Gould Inc. entered into a 
Consent Order and Agreement (Docket III-88-26-DC) to perform emergency removal actions under 
Section 106(a) of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). 

2 The 500 mg!kg action level was based on EPA and Center for Disease Control (CDC) guidance 
at the time. 
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U.S. EPA Region III Marjol Battery Offsite Verification Study 

Recovery Act (RCRA) program for the selection of a final remedy for the Gould property itself 
and various undeveloped parcels adjacent to the site; 

B- Current Conditions Offsite 

Since the 1992 remediation, EPA has determined that there is no current threat to human 
health and the environment at the residential properties in the vicinity of the .Mmjol Battery site. 
However, as a result of the extensive sampling Gould and EPA conducted to establish the Extent 
of Contamination and the Zone of Remediation areas, there are a number of discrete samples 
from locations beyond the Zone of Remediation with soil lead levels above 500 mg/kg. 
Additionally, independent sampling by property ov.ners, the Borough Council and Gould, has 
identified a number of locations, both within and outside the Zone of Remediation \vith sar:1pk 
results above 500 mg/kg. 

C- Verification Study Goals 

EPA is committed to verify that the remediation activities in the residential properties 
completed in 1992, resulted in the successful removal of lead contamination attributable to the 
Marjol site operations, and resulted in conditions that do not pose health concerns. EPA is also 
committed to re-examine those properties beyond the Zone of Remediation originally sampled 
during the 1988-1992 remediation period where discrete results of soil lead levels greater than 
500 mg/kg have been observed. 

D- Verification Study Basis 

This study will be implemented in accordance with the following principles: 

1. EPA expects prior agreement with Gould and Borough officials before any 
verification sampling begins. 

2. EPA's position is that the available data supports the determination of the Zone 
of Remediation (Plate·20, AGC Dwg.No .92024-60) as the extent of the impact 
of Marjol Battery site requiring remediation under the 1988 order. 

3. All sampling will be conducted in accordance with the sampling plan in 
Attachment A to ensure the consistency and reproducibility of data generated by 
all parties. EPA will not consider any data generated by any person or group that 
was not generated using the protocol established in Attachment A. 

-2-



U.S. EPA Region Ill Marjol Battery Offsite Verification Study 

4. Consistent with current guidance (References 3 & 4) EPA will compare 
composite sampling results against a screening level of 400 mg/kg. EPA uses 400 
mg/kg as a screen based on default assumptions to the Integrated Exposure 
Uptake Biokinetic Model for Lead in Children (IEUBK model), which is designed 
to predict a distribution of blood lead concentrations for a hypothetical group of 
children based on the children's lead exposure. This model considers all possible 
sources of lead to \Vhich a child could be exposed, including food, \Vater, air, 
interior house dust, and soil. EPA now uses this model to assess lead 
contamination to determine if remedial action is necessary at a sampled property. 
It is important to note that this approach is different from the action levels 
developed under the CERCLA removal program in 1988. The use of the IEUBK 
model is now the st2.ndard EPA approach to assess lead. 

5. EPA has determined that beyond the Extent of Contamination area, the source for 
high lead levels in the immediate area surrounding a residential structure is likely 
to be lead paint from structures built before 1955. Under this verification study, a 
soil sample will be collected from the area defined as the " drip zone"3 to evaluatt: 
the impact of lead paint in the soil. If the drip zone, of a structure built on or 
before 1955, is the only area in the property that exceeds the screening level, the 
property owner will be referred to a lead paint abatement program and will not be 
subject to further investigation in relation to this study. The drop zone will onlv 
be further evaluated or remediated when a contiguous area in the same property 
require further evaluation or remediation. 

E- Proposed Actions for Properties Within the Zone of Remediation 

As part of this study, Gould is responsible for further characterizing any residential 
properties within the zone of remediation for which EPA has any data indicating soil lead above 
500 mg/kg at properties where no removal or only partial removal occurred. 

Gould will also sample all properties where partial or limited remediation was perfonned. 
These will included all properties within the Zone of Remediation where 33% or less of the 
exposed area soil was removed and replaced. Gould will not be responsible, as part of this study, 
to sample those properties within the Zone of Remediation which were totally excavated and 
remediated or properties where no remediation was required. 

3 The "drip zone" is defined as the area comprised by the first 30 inches from a structure in the 
property. 
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U.S. EPA Region III Marjol Battery Offsite Verification Study 

F- Proposed Actions for Properties Outside the Zone of Remediation 

EPA will conduct verification sampling at residential properties outside the Zone of 
Remediation for which EPA has at least one soil sample with a lead concentration above 500 
mg/kg, and the property generally located vvithin l 000 feet of the Zone of Remediation line. The 
object of this EPA sampling will be to determine if current soil lead at these properties represents 
a health concern to the residents at those properties. 

An analysis of the attributable Marjol contribution to mean soil lead levels using the 
mathematical expression from the Statistical Ev::1lu::ttion study EPA concluded thJt beyond 1000 
feet from the Zone of Remediation, Marjol contribution to the mean soil lead levels would not 
result in levels above 400 mg/kg. 

G- Interpretation of the Verification Study Results 

After a re-examination of all available data, EPA remains convinced that airborne lead 
from Marjol operations did not contribute to soil levels to cause a health concern beyond the 
current Zone of Remediation. However, is well documented that residential background level:; 
above 400 mg/kg are routinely found in areas where lead paint was common. Therefore, EPA 
will use the following guidelines to interpret soil results: 

1. Any sample area, within or outside the Zone ofRemediation, with composited 
samples results at or below 400 mg/kg is considered to pose no health concern and 
not subject to further investigation. 

2. For sampled areas in properties within the Zone of Remediation, a composited 
result above 400 mg/kg will be interP.reted as an area not successfully remediated 
and EPA expects Gould to comply with the order and perform soil removal and 
remediation in accordance with the order. 

3. For sampled areas in properties beyond the Zone of Remediation EPA, areas with 
results above 400 mglkg, EPA will conduct further investigations to determine 
the source of lead and to evaluate the health implications of the lead levels in the 

· soil. 
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INTRODUCTION 

Tetra Tech EM Inc. (Tetra Tech) prepared this sampling and analysis plan (SAP) for the field sampling 

tasks described in the Work Plan for Characterization/Remediation of the Marjol Battery Site in the 

Borough of Throop, Pennsylvania (Tetra Tech 2000b). Tetra Tech is conducting this work under Work 

Assignment (WA) No. R03009 of the Resource Conservation and Recovery Act (RCRA) Enforcement, 

Permitting, and Assistance (REP A) contract with the United States Environmental Protection Agency 

(EPA) Region 3. In accordance with the work plan, Tetra Tech will collect up to 200 soil samples from 

residential properties in the vicinity of the Marjol Battery site. Samples will be submitted to Tetra Tech's 

REPA team subcontract laboratory, Quanterra Inc. (Quanterra), in West Sacramento, California, for 

analysis. 

This SAP was prepared in accordance with the requirements outlined in the Introduction to Tetra Tech's 

Region 3 Quality Assurance Project Plan (QAPP) for the REPA contract (Tetra Tech 2000a). Tetra Tech 

will adhere as closely as possible to the procedures described in the Region 3 REPA QAPP and this SAP 

during soil sample collection and analysis. Tetra Tech will document any deviations from the QAPP and 

this SAP in a field logbook and will discuss the deviations with the EPA work assignment manager. 

This SAP follows the format specified in the "U.S. EPA-Region ill Site-Specific Sampling and 

Analysis Plan Template" (EPA 1999). SectionAl of the SAP briefly describes the Marjol Battery site 

and surrounding area as well as the site history. Section A2 describes the work that Tetra Tech will 

perform, including the media to be sampled and proposed action levels. A project time line is presented 

in Section A3, and measuremen~ quality indicators are discussed in Section A4. Section B 1 presents the 

sampling design and Section B2 describes sampling methods that will be used. Analytical method 

requirements are discussed in Section B3. Section Cl discusses the steps that Tetra Tech will take to 

make sure that data collected under this SAP are usable for their intended purpose. Finally, a list of key 

personnel and a reference section are included at the end of the text. 
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Al SITE INFORMATION AND BACKGROUND 

Gould, Inc. (Gould), purchased the Marjol Battery site in 1980 and closed the facility in 1982. In April 

1988, the EPA's Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

program reached a Consent Order and Agreement with Gould. The agreement required Gould to perform 

emergency removal actions to address elevated lead levels (above 500 milligrams per kilogram [mg/kg]) 

in residential soils within the Borough ofTirroop, Pennsylvania. Gould performed the removal action in 

1988 and 1989 at 103 properties which had been directly affected by the Marjol Battery site operations. 

The removal action included both partial and total removal of topsoil from these properties. 

Additional soil sampling and statistical studies were performed in 1989, 1990, and 1991 in order to reach 

agreement between EPA and Gould on additional properties that would require soil removal as a result of 

the Marjol site operations. In the fall of 1991 and the spring of 1992, EPA and Gould agreed to remove 

soil with lead concentrations above 500 mglkg from 32 additional properties. Gould completed the soil 

removal as well as interior housec~eaning of these properties in 1992. 

At the present time, there are laboratory results of discrete soil samples with lead concentrations above 

500 mglkg from several properties where only partial or no soil removal was performed. 

Al PROJECT DESCRIPTION 

The primary objective for this project is to collect soil samples at residential properties in the vicinity of 

the Marjol Battery site. Results will be evaluated to identify areas where soil lead concentrations are 

above the 500 mglkg action level identified in the April 1988 Consent Order and Agreement. The 

laboratory data generated from the soil sampling activities will enable the EPA to evaluate the 

thoroughness of previous remediation activities and decide if further remediation activities are warranted. 

The area to be investigated is located in the Borough ofTirroop, Pennsylvania and consists of 

approximately 50 residential properties (to be identified by EPA) where partial or no soil removal was 

performed. 
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A3 PROJECT TIME LINE 

The anticipated project schedule is presented in Table 1. Field activities at the Marjol Battery site are 

scheduled to begin in May 2000 and are expected to continue through June 2000. Tetra Tech will collect 

soil samples during this period. Specific dates for soil sample collection will depend on the progress of 

field activities. Tetra Tech estimates that soil sample collection will occur over a 5-week period. This 

estimate is based on a soil sample collection rate of thirty to forty samples per week. 

TABLE 1 

PROJECT TIME LINE 

Activities Dates 

Activity Start Date Activity End Date 

Submit Draft Sampling Plan March 8, 2000 March 27,2000 
·-

Submit Final Sampling Plan (After receipt of comments from the EPA and the Borough of 

Throop) 

Conduct Site Reconnaissance April2000 

Begin Sampling Activities Early May 2000 Late June 2000 

Prepare Weekly Reports Early May 2000 Late June 2000 

Prepare Property Reports Early June 2000 Late July 2000 

Prepare Comprehensive Report July 2000 August2000 
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Tetra Tech anticipates receiving the soil sample analytical data for each sampling event from Quanterra 

within 30 days of sample shipment. Tetra Tech will provide EPA with copies of the analytical results as 

they are received. Tetra Tech will prepare and submit three types of reports during the sampling 

activities: 

Field Activities Report: The field activities reports will be submitted to EPA on a 
weekly basis while field activities are being performed. These reports will contain a 
description of the field activities conducted, properties samples, significant events, and 
expected delivery date of analytical results. 

Residential Properties Report: The residential properties reports will be submitted for 
each individual property documenting the sampling activities and the analytical results of · 
the samples collected. 

• Comprehensive Sampling and Analytical Report: The comprehensive sampling and 
analytical report will be submitted following the completion of sampling activities and 
will provide a comprehensive description of the sampling and analytical analysis 
performed. 

A4 MEASUREMENT QUALITY INDICATORS 

Tetra Tech will collect field duplicate samples, matrix spike and matrix spike duplicate (MS/MSD) 

samples, and equipment rinsate blank samples for quality control (QC) analysis. As shown in Table 2, 

each type of QC sample will be collected at a frequency of at least once for each group of 20 or fewer 

investigative samples. 

Tetra Tech will use equipment rinsate blank samples to verify the effectiveness of equipment 

decontamination procedures and to evaluate potential ambient field contamination. Field duplicate 

sample results will be used to provide information on the heterogeneity of soil lead concentrations. 

MS/MSD sample results will be used to evaluate analytical precision and accuracy. Quanterra's control 

limits for precision and accuracy for soil lead analyses are included in Appendix B of Tetra Tech's 

Region 3 REPA QAPP and are as follows: 

• Precision-75 to 125 relative percent difference for MS/MSD sample pairs, calculated 
using Equation 2-1 in Tetra Tech's Region 3 REPA QAPP 

• Accuracy-SO to 120 percent recovery of spiked concentration, calculated using 
Equation 2-3 in Tetra Tech's Region 3 REPA QAPP 
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Quanterra's reporting limit for soil lead analyses is also included in Appendix B of Tetra Tech's Region J 

REPA QAPP. The reporting limit is 10 mg/kg, well below the 500 mg/kg action level for this project. 

To assess the completeness of the data generated, Tetra Tech will calculate percent completeness using 

Equation 2-6 in the Region 3 REPA QAPP. The percent completeness goal for this project is 90 percent. 

Bl SAMPLING DESIGN 

Tetra Tech will perform surface soil sampling activities at up to 50 residential properties in Throop, 

Pennsylvania, during a 5-week period beginning in May 2000. Tetra Tech will collect up to a total of200 

soil samples (approximately 160 investigative soil samples and 40 QC samples). Table 2lists the 

quantities and types of soil samples and QC samples that Tetra Tech will collect. Table 3 lists the 

analytical methods, sample volumes and containers, preservation requirements, and holding time 

requirements for the samples. 

Figure 1 shows the proposed soil sampling locations at the 50 residential properties. (This figure will lJe 

included as an attachment to the final SAP when this information is provided by EPA). Potential 

sampling locations and addresses are listed in Table 4 (this table will be included in the fmal SAP). This 

list may be refined as property access is granted or denied. 

In general, Tetra Tech will divide each property into the following three areas: the front yard, the back 

yard, and the "drip zone" (the perimeter defined by 30 inches from the exterior walls of the residential 

structure). Tetra Tech will sample each area using a 5-point composite sampling method: the area will be 

divided into quadrants and an aliquot of soil will be collected from the center of the area and the center of 

each of the four quadrants and composited together in a stainless steel bowl. In general, the drip zone 

samples may be a 4-point or a 5-point sample depending on the geometry of each residence. 
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TABLE2 

QUANTITIES.AND TYPES OF SOIL AND QC SAMPLES 

Number of 
Number of Number of Number of Field Total 

Soil MS/MSD Equipment/ Rinsate Duplicate Number of 
Matrix Parameter Samples Samples• Blank Samples .. Samples .. Samples 

Soil 

Notes: 

b 

Lead 160 20 10 10 200 

One MS/MSD sample will be collected for each 20 or fewer investigative samples; this frequency complies 
with the minimum frequency specified in Tetra Tech's Region 3 REPA QAPP. The total of20 listed in the 
table includes 10 MS samples and 10 MSD samples. 

Field duplicate and equipment/rinsate blank samples will be collected at the same frequency as the above
mentioned MS/MSD samples. 

TABLEJ 

ANALYTICAL PARAMETERS AND METHODS, REQUIRED SAMPLE VOLUMES 
AND CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 

Analytical Sample Volume and 

Matrix Parameter Method• Container Preservative" Holding Time 

One 8-ounce glass jar 

Soil Lead 6010B with Teflon-lined capd Store at 4 oc 180 days 

Notes: 

a Method listed is from SW-846 (EPA 1996). 

b No chemical preservatives are required. 

TABLE4 

POTENTIAL LOCATIONS FOR SOIL SAMPLE COLLECTION 

(To be included in final SAP). 

II 
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B2 SAMPLE COLLECTION AND FIELD MEASUREMENT PROCEDURES 

Tetra Tech will collect surface soil samples (from 0 to 2 inches below grade) using a decontaminated, 

stainless-steel trowel or scoop and stainless-steel bowls. The soil samples will be collected from five 

locations in each area of concern (front yard, back yard, and drip zone). The five soil samples from each 

area will be placed in the stainless-steel bowl, thoroughly mixed and composited together, and then 

placed in sample containers. 

In collecting soil samples, Tetra Tech will follow SOP Nos. 001 (Site Reconnaissance and 

Characterization), 002 (General Equipment Decontamination), 005 (Soil Sampling), 019 (Packing and 

Shipping Samples), and 024 (Recoding of Notes in Field Logbooks). These SOPs are included in 

Appendix A of Tetra Tech's Region 3 REPA QAPP (Tetra Tech 2000a). 

Tetra Tech's specific procedures for gridding the areas of concern within each residential property and 

collecting soil samples are describe~ below. 

Front Yard/Back Yard 

• Measure the width (w) and depth (d) of the yard/garden, from the property lines. The 
front and back yard will each be gridded separately. 

• Collect the center sample from coordinate (0.5w, 0.5d). 

• The coordinates for the other points will be (0.2w, 0.2d), (0.2w, 0.8d), (0.8w, 0.2d), and 
(0.8w, 0.8d), unless problems or special cases are observed. 

• To avoid trees, rocks, sidewalks, or similar obstructions, a sample point may be moved 
(up to 0.15w, 0.15d). At most, one point per composite may be omitted if sampling 
points need to be moved more than once or large areas of the property are covered with 
an impervious material. 

• If a garden or yard is very long and narrow (for example, d > 3), Tetra Tech will assume 
the area is linear and collect samples from (0.3w, 0.1d), (0.5w, 0.3d), (0.7w, 0.5d), (0.5w, 
0.7d}, and (0.3w, 0.9d). 

Drip Zone 

• The composite sample collected from the drip line will consist of samples collected from 
each side of the residence. In general, the drip zone sample may be a 4-point or 5-point 
depending on the geometry of the house and the property. 
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Side Yard 

In general, samples will not be collected from side yards. However, samples may be 
collected after evaluating the size.and orientation of the side yard relative to the Marjol 
site. 

If samples are collected from a side yard, the samples will be collected following the 
same procedures described above for the front and back yard. 

Tetra Tech will mark and label each individual sampling point on the field base map. Distances to the 

sampling locations will be measured from fixed property features (such as the comer of a residence, 

driveways, or concrete pad) and recorded in the field logbook. 

This system, with some minor changes based on unusual field conditions, should be appropriate for most 

properties that will be sampled. One potential problem would be a linear yard right under the eaves, and 

those suspect samples could be flagged in the field notes. Except for that situation, this standard pattern 

should give reasonable, representative composite samples. 

Tetra Tech will also evaluate the location of the property and position of the residence relative to the 

former Maijol Battery site. Depending on the layout of the property and residence relative to the Maijol 

site and local typographic features, the sampling locations may be adjusted following EPA concurrence. 

Attachment 2 (to be included in the fmal SAP) presents example figures of how typical properties would 

be gridded and sampled. 

B3 ANALYTICAL METHODS REQUIREMENTS 

Lead is the only target analyte of concern for this project. Quanterra will analyze all soil samples 

collected using SW-846 Method 6010B. Quanterra's laboratory standard operating procedure for this 

method is included in Appendix B to Tetra Tech's Region 3 REPA QAPP. 

Cl RECONCILIATION WITH USER REQUIREMENTS 

If requested by EPA, Tetra Tech will validate analytical results after they are received from Quanterra. 

As noted in Section 4.2 of the Region 3 REPA QAPP, Tetra Tech will follow EPA Region 3 data 
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validation guidelines. Tetra Tech will then submit a data validation report to EPA within 30 days after 

receiving the final data package from the laboratory. 

rt 
Tetra Tech will adhere as closely as possible to the REPA generic QAPP and this SAP during soilsample 

collection and analysis. Tetra Tech will document any deviations from the REP A generic QAPP and this 

SAP in a field logbook and will discuss any deviations with the EPA corrective action project manager. 

In addition, Tetra Tech will discuss any deviations in the data validation report summarizing soil sample 

analytical results. Tetra Tech will submit the data validation report at the completion of the sampling and 

analysis project. 

Tetra Tech will also prepare and submit three types of reports during this projects, as described in Section 

A3 of this SAP. Tetra Tech will note in these reports any significant deviation from the SAP as well as 

the potential impact on the results. 
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KEY PERSONNEL 

The organizations participating directly in the project include EPA, Tetra Tech, the Borough of Throop, 

Gould Inc., and Quanterra. Addresses and telephone numbers for key project personnel serving as 

contacts for these organizations are listed below. 

EPA Work Assignment Manager 

Luis Pizarro 
U.S. Environmental Protection Agency, Region 3 
1650 Arch Street 
Philadelphia, P A 19106 
Telephone: (215) 814-3444 
Fax: (215) 814-3113 

Tetra Tech REPA OA Manager 

Lucy Guzman 
Tetra Tech 
55 Jonspin Road 
Wilmington, MA 01887 
Telephone: (978) 658-7899 
Fax: (978) 658-7870 

Ouanterra Project Manager 

Beth Kelly 
Quanterra Inc. 
(STL - Sacramento) 
880 Riverside Parkway 
West Sacramento, CA 95605 
Telephone: (916) 374-4419 
Fax: (916) 372-1059 

Borough of Throop 

Frank Swit 
Gannett Fleming, Inc. 
207 Senate A venue 
Camp Hill, P A 17011 
Telephone: (717) 7 63-7211, Ext. 243 2 
Fax: (717) 763-8150 
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Tetra Tech Project Manager 

Mark Chamberlain 
Tetra Tech EM Inc. 
1800 JFK Blvd., 6th Floor 
Philadelphia, PA 19103 
Telephone: (215) 656-8723 
Fax: (215) 972-0484 

Gould. Inc. 

Barbara Forslund 
Advanced Geoservices Corporation 
Chadds Ford Business Complex 
Routes 202 and 1 
Brandywine One - Suite 202 
Chadds Ford, PA 19317 
Telephone: (610) 558-3300 
Fax: (610) 558-2620 

Borough of Throoo 

James Barnick 
Throop Borough Council 
436 Sanderson Street 
Throop, PA 18512-1224 
Telephone: (570) 489-8311 
Fax: (570) 383-7122 

DRAFT 
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Paul Gotthold 

-07/12/2000 04:01 PM 
-

for the off-site administrative record. 

To: Luis Pizarro/R3/USEPA/US@EPA 

cc: 
Subject: RE: Keystone Propane 

-----Forwarded by Paul Gotthold/R3/USEPA/US on 07/12/2000 04:01 PM-----

Zelinka.Leonard@dep 
.state.pa.us 

07/12/2000 12:48 PM 

To: Paul Gotthold/R3/USEPA/US 

cc: 
Subject: RE: Keystone Propane 

Attached is my report to Jody. If you need more info, let me know. 

-----Original Message-----
From: GGtthold.Paul@epamail.epa.gov 
[mailto:Gotthold.Paul@epamail.epa.gov] 
Sent: Wednesday, July 12, 2000 9:36AM 
To: zelinka.leonard@dep.state.pa.us · 
Cc: Hinnant.Sibyl@epamail.epa.gov; Pizarro.Luis@epamail.epa.gov 
Subject: Keystone Propane 

Len-- Sib said you talked to the owners of the property. Did they have any 
problems or remember anything that would lead us to suspect that Fiegelman 
dumped anything there? Did you talk to them on the phone or swing by? Do 
you 
have an address? 

Thanks, Paul 
215-814-3410 

<> 
<> 
<>"Watch "Echoes Through Penn's Woods" on public TV-- www.dep.state.pa.us 
{directLINK "Echoes") 

Date: Tue, 11 Jul2000 12:56:25-0400 
From: "Zelinka, Leonard" <Zelinka.Leonard@dep.state.pa.us> 
Subject: Keystone Propane Property 
To: "BroQfi~. Joseph" <Brog6i¥lifr£Mptl@dep.state.pa.us> 
Cc: "Fosko, Paul" <Fosko.Paul@dep.state.pa.us>, "Snelson, Alan" <Snelson.Aian@dep.state.pa.us> 
Message-id: <4FF3EA 184B4FD3119B550008C70D6F171 D07 46@erneexchs01.pader.gov> 
MIME-version: 1.0 
X-Mailer: Internet Mail Service (5.5.2651.58) 
Content-type: text/plain; charset="iso-8859-1" 





I investigated the Keystone Propane Property on 7/10/00, located at 1201 
Marshwood Road, Throop, PA 18512, Throop Borough, Lackawanna Co., which was 
originally owned by Larry Fegelman, the original owner of Marjol Battery and 
Equipment Co. The current owner, John Grabowski, 570-489-4548, of the 11 
acre parcel which is Keystone Propane, said that no battery casings were 
buried on the property and they have occupied the site for the last 20+ 
years. The site is industrial and developed for use as a trailer parking 
lot and propane supply facility. The land was scrub oak and coal strippings 
when the current owner, John Grabowski purchased it and subsequently leveled 
it for his use. We cannot definitely say that no waste was buried on the 
site without borings. The site is bounded by Marshwood Road in the front, 
Keystone landfill in the rear, and undeveloped land on the sides. I spoke 
to Sybil regarding this on 7/11/00 and she emailed Paul Gotthold. If you 
need anything else done on this, let me know. 
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TELECOPIER TRANSMISSION COVER SHEET 

DATE: 19 October 2000 

PLEASE DELIVER THE FOLLOWING PAGES TO: 

NAME: Sibyl Hinnant 

LOCATION: USEPA Region J/1, Philadelphia, PA 

TELECOPIER NO: (215) 814-3113 

TELEPHONE NO; (215) 814-3417 

TRANSMISSION FROM: 

NAME: Christopher Evans 

TELEPHONE NO: (410) 962-4431 

TELECOP/ER NO: (410) 962-7731 

COMMENTS: 

Sibyl, Here is the volume estimate memo by Mike Stello. 
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4109527731 CENAB ENG 

CENAB-EN-GF September 22, 2000 

Mazjol Battery Site, Throop, Pa. 
Quantity Estimate- 7.7-acre site (Primary Fill Area) 

1. Background. The Baltimore District Corps of Engineers has been tasked by USEP A 
Region III to provide an estimate of the amount of additional material that can reasonably 
be placed on the 7.7-acre primary fill area of the Marjol Battery Site, Throop, Pa. This 
office has estimated the potential ad<titional volume that can be placed asswning 4H: 1 V 
side slopes with the top elevation varying from elevation 810 to 855. Using topographic 
maps of the site, the volumes were estimated based on cross-sectional areas multiplied by 
average lengths. 

2. Available Quantities. The estimated volumetric quantities were calculated for the 
primary area ofthe site. It is estimated that this area can accept a maximum of an 
additional 150,000 cubic yards of material and still retain the side slope of 4H: 1 V and 
without placing materials outside the 7. 7 -acre area. 

3. Required Quantities. Based on the Corrective Measures Study Report by Advanced 
GeoServices Corporation prepared for Gould Electronics, March 15, 1995, the total 
quantity of contaminated materials is 372,000 cubic yards. An estimated 184,000 cubic 
yards of this material is already placed within the primary fill area. This means that 
approximately 188,000 c-llbic yards of additional material must be excavated and moved. 
Therefore, the 7. 7 -acre site cannot store all of the contaminated materials. 

4. Cap & Stabilization La.yerQuantities. A 5-foot stabilizationlayer and a 3-foot cap. 
placed within the primary .fill area will take up a volume of approximately 100,000 cubic 
yards. Of this volume, approximately 50,000 cubic yards of material must be imported 
from off-site. This will reduce the available additional storage in the primary fill area 
from 150,000 cubic yards to 100,000 cubic yards., requiring 88,000 cubic yards of 
contaminated materials to be hauled.off-site. 

5. Point of Contact. If you have any questions concerning this report, please contact 
Mike Stello at 410-962-4314. 

Michael W. Stello, PE 
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Pennsylvania Department of Environmental Protection 

2 Public Square 
Wilkes-Barre, PA 18711-0790 

October 5, 2000 

Northeast Regional Office 570-826-2511 
Fax 570-820-4907 

Ms. Sibyl Hinnant 
Remedial Project Manager 
U.S. EPA- Region III 
1650 Arch Street 
Philadelphia, PA 19103-2029 

Dear Ms. Hinnant: 

RE: Marjol Battery Sit~ ~ ;-, ... 
Final Decision and Resp~;\o-:~9mments 
Throop Borough, Lackawanna''Co"bn/1.-' 

The Department has reviewed the draft Final Decision and Response to Comments (FDRTC) 
for the Marjol Battery Site. The original document was received via email on September 20, 2000. 

The following are comments on the FDRTC: 

Section 3. MODIFICATIOS TO EPA'S PROPOSED REMEDY, Item (1): The first 
sentence: " ... will be treated on-site and transported to an off-Site disposal facility." Suggest 
that this elucidate that the waste will be treated to non-hazardous levels. 

Section 4. SELECTED REMEDY, Bullet Item four: For discussion purposes, it would seem 
that if any of the recent residential samples have exceeded 500 parts per million lead, these 
should also be excavated and disposed off-site. 

Section 4. SELECTED REMEDY, last Bullet Item: If the confirmation sampling does 
indicate any properties with lead levels above 500 parts per million, this should also be 
taken off-site. · 

Section 6, EPA response to TB Comment 2: Suggest not using the term "slightly" regarding 
the modification of the treatment component. The Statement of Basis had indicated 
stabilization/solidification of all waste material under the cap. The modification is for the 
upper five feet of waste below the cap. While this is more practical it might not be 
considered a "slight" modification. 

Section 6, EPA Response to TB Comment 3: The last sentence should add "for newly 
permitted facilities." 

Section 6, EPA response to Citizen letter, third comment from Section A: minor 
typographical error. Change "gain" to "again". 

Section 6, Gould Comment 1(a): EPA response lists Statement of Michael C. Veysey as 1. 
This should be 6. 

An Equal Opportunity Employer www.dep.state.pa.us Printed on Recycled Paper -.:._ '--~ 
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Section 6, Gould Comment lB(a), EPA response: This states that: "The TCLP standard 
would not be the appropriate standard to measure the performance ofthe S/S process." 
Although, the stabilization/solidification of the uppermost layer is only a minor part of the 
buried waste. the TCLP limitation of 5.0 mg/L still insures that this layer is not 
characteristic hazardous waste. and/or may be one analytical measure that sufficient S/S 
agent has been added. This may be clarified in the EPA response to Gould Comment 20(a) 
using compressive strength as the performance standard, but still utilizing the leaching 
(possibly the TCLP) as an accepted method for monitoring the treated waste. Possibly this 
comment should reference 20(a). 

Section 6, Gould Comment 5( a), EPA response: The remedy selection criteria references 
USEP A proposed Subpart S, and other Agency documents. However, the original order that 
specifies the criteria is not referenced. This might be considered for additional rationale. 

Section 6, Gould Comment 9( c): Although there has been no detection of a release to the 
groundwater, the potential exists. The detection groundwater monitoring system to be 
detailed during the Remedial Design will need to elaborate of specific tasks. 

Section 6, Gould Comment 11 (b), EPA Response: The US EPA response is adequate. 
However, it might add that off-site disposal requirements would be dependent on the 
disposal facility, which would be regulated by the appropriate State agency limits on various 
parameters. The exceedances for TCLP will still require that the off-site transport meet the 
requirements of the Pennsylvania Hazardous waste regulations. Waste that is sufficiently 
demonstrated to be classified as non-hazardous will still require that off-site transport meet 
the Pennsylvania Residual Waste regulations. Therefore, the TCLP tests would still likely be 
a significant factor for transport and disposal of the waste. 

Section 6, Gould Comment ll(b): USEPA provided an adequate response. Additionally, 
waste that may leach below the RCRA characteristic levels may still be well above health 
risk total levels. Also, some residual waste disposal facilities (for comparison purposes) 
have regulatory limits on TCLP levels that are below the RCRA characteristic level. 

Section 6, Gould Comment 14(b): The last sentence should be deleted and the following 
should be added: "The information from the mine subsidence investigation report will be 
utilized in the design phase of the on-site remedy. For example the FDRTC has 
incorporated a five feet layer of stabilized/solidified material beneath the cap for enhanced 
stability. This stabilized layer will minimize the potential for cap subsidence. In addition 
the stabilized layer will also serve as a biotic barrier beneath the synthetic cap system to 
prevent vector intrusion into the waste." 

Section 6, Gould Comment 14( c): The EPA response to comment 14 (c) should identify 
both trough and pothole subsidence potentials. The third sentence should read: "EPA has 
determined that pothole subsidence impact can be managed by removing all overlying waste 
that is situated north of the five foot coal seam limit. The reconfigured cap limits due to the 
relocation/removal of overlying waste above mined coal seam limits will eliminate any 
potential for pothole subsidence from the five or eight foot coal seams. The potential for 
two feet of trough subsidence from the four foot coal seam that underlies the entire site is an 
acceptable amount of settlement and this will not affect the performance of the cap system." 
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-.)- October 6. 2000 

Section 6, Gould Comment 14(e), EPA Response: First sentence should read: "An adequate 
isolation distance will be required to protect the cap system against the risk of potential mine 
subsidence and potential mine fire damage to the cap subbase support." Minor 
typographical error: Change "copal" to "coal''. 

Section 6, Gould Comment 14(f): There are possibly no mines that exist at the Dorney Road 
site, only Karst features associated with limestone. 

Section 6, Gould Comment 14(g): The EPA response last sentence should be changed to: 
·'However, treatment to a depth of five feet is also being required to increase the long-term 
effectiveness of the remedy. This additional stability beneath the cap will prevent any 
erosion of waste beneath the cap, as well as enhancing the performance ofthe subbase ofthe 
cap system. This stabilized layer will also prevent uneven or differential settlement that 
may occur over time as a result of waste consolidation within the disposal area. 

Section 6, Gould Comment 14(h): The EPA response last sentence should be changed to: 
"The EPA's proposed remedy minimizes short term risks by limiting waste excavation, and 
by requiring dust control measures and air monitoring during the construction of the 
remedy." 

Section 6, Gould Comment 15(b) and 15 (c): The statement "Fire monitoring and detection 
systems or a grout cutoff wall are unnecessary in EPA's remedy" should state that 
"Regarding the Five Foot and Eight Foot coal seams, fire monitoring detection systems or a 
grout cutoff wall are unnecessary since all wastes will be removed from areas over these 
seams." The last two sentences of 15(c) should be changed to: "PADEP and EPA agree 
that removal of waste material above the five and eight foot coal seams is the most direct 
way to deal with uncertainty surrounding a mine fire near the Marjol Site. Eliminating the 
threat that a mine fire could impact the disposal area provides better long-term reliability 
and effectiveness than a monitoring approach." 

Section 6, Gould Comment 15( c) EPA Response: The purpose of the isolation distance 
might also include the propagation of spontaneous combustion in the waste from reaching 
the coal. Although this is unlikely to happen from casings, this may also one additional 
regulatory rationale for this isolation distance. 

Section 6, Gould Comment 22, EPA Response: The typical sediment cleanup level may 
reflect the residential soil level. However, the appropriate protective levels for aquatic 
organisms could possibly be site specific, and dependant on the watershed and contaminants 
of concern. Occasionally, the CERCLA Biological and Technical Assistance Group (BTAG) 
may consider significantly lower levels for sediment. If the RCRA equivalent of the BT AG 
will be involved, it is suggested that they be brought into the process prior to the Remedial 
Design phase. 

Section 6, AGC Comment 23, EPA Response: In addition, in-situ surface stabilization (and 
some on-site ex-situ stabilization) was successfully utilized at the C & D Recycling 
Superfund Site (Joseph McDowell, RPM). The stabilization agent was Enviroblend 70/30 
which is comprised of70% Enviromag (magnesium oxide) and 30% Envirophos (primarily 
calcium phosphate). This site was a total removal with an on-site and off-site remediation 
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lead level of 500 parts per million. The details are provided in the Draft Remedial Action 
Completion Report (August 18, 2000). Sediment and soil were effectively stabilized to 
meet residual waste requirements at three landfills. 

If there are any questions concerning this letter, please feel free to contact me at the above 
number. 

Sincerely, 

~~ 
Leonard Zelinka 
Environmental Protection Specialist 
Environmental Cleanup Program 





Northeast Regional Office 

Ms. Sibyl Hinnant 
Remedial Project Manager 
U.S. EPA- Region III 
1650 Arch Street 
Philadelphia, P A 19103-2029 

Dear Ms. Hinnant: 

Pennsylvania Department of Environmental Protection 
2 Public Square 

Wilkes-Barre, PA 18711-0790 
February 18, 1999 

Re: Marjol Battery Site 

570-826-2511 
Fax 570-820-4907 

Grove Street Slope and Smith Samples 
Throop Borough, Lackawanna County 

The Department has reviewed the sample results form the Grove Street and Smith sample areas. 
dated November 23, 1998. As you are aware, some of the results showed areas over the cleanup goal 
for residential areas of 500ppm. The contamination appears to be shallow since results at greater 
depths are substantially lower. A limited removal should be conducted in the areas found to be above 
the cleanup level. 

If there are any questions concerning this letter, please feel free to contact me at the above 
number. 

An Equal Opportunity Employer 

p~ 
Leonard Zelinka 
Environmental Protection Specialist 
Environmental Cleanup Program 

http:. www.uep.state.pa.us 
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Northeast Regional Office 

Ms. Sibyl Hinnant (3HW62) 
U.S. EPA- Region III 
1650 ARCH ST 

Philadelphia, PA 19103-2029 

Dear Ms. Hinnant: 

Pennsylvania Department of Environmental Protection 
2 Public ~quare 

Wilkes-Barre, PA 18711-07~ E: <~ 2! ',j ;:- "") 
August 15, 2000 P."._' :: ::~ ;,; - , - --

i: ·:··-:. . ·'"'·-,-- .. . '") 

570-826-~2511 

E? A ~~ -~?,0:~2?-4907 
·-~~- ·>.. -· : ! .I 

c .,._'Of" l:' 

Re: Marjol Battery S.O.B. 
Throop Borough, Lackawanna County 

The following comments are responses from the Department to the technical comments 
regarding Marjol. The comments are primarily related to the EPA's proposed on-site capping remedy. 
This response includes answers to the comments that were raised by the local municipality Officials 
(Throop Borough), and the site Owner (Gould Inc.). The site contains lead contamination from past 
lead recycling activities at the Marjol Facility. The historical facts concerning contamination at the site 
predates the Department's regulations governing new permitted facilities. 

The on-site remedy proposed in the SOB was developed after conducting a detailed analysis of 
the potential risks associated with the probable dust emissions of a total removal remedy, verses a less 
disruptive on-site remedy with long term monitoring. Each scenario focused on ways to remove the 
threat to human health and the environment, while ensuring no additional releases contaminate the 
surrounding environment. The relative threat to the environment was the governing criteria in the 
analysis and selection of closure alternatives. Although the existing waste does not pose a significant 
threat from a leaching to groundwater standpoint, the waste can be readily disbursed as an airborne 
dust emission during excavation activities. 

The most critical design features associated with the Marjol site are the existing subsurface 
conditions. Mine subsidence potential and mine fire potential are two possibilities relating to long 
term effectiveness and safety of an on-site remedy. Subsurface stability is also a fundamental design 
criterion in the Department's waste disposal regulations. Although there is several subsurface coal 
bearing locations in the immediate area of the existing Marjol containment area, the fact that the waste 
is preexisting does not relieve the containment design from the requirement of a stable subsurface. 
Any on-site remedy must be capable of demonstrating short term and long term containment 
performance. The on-site containment design must therefore address the potential for differential 
settlement of not only the waste cap, but also all containment appurtenances, including perimeter 
drainage features and anchor trenches. 

An Equal Opportunity Employer www.dep.state.pa.us 
/;'· 
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Subsurface suitability is also a relevant concern for every disposal area footprint that overlies 
coal deposits. In the Marjol analysis, this required an evaluation of current geologic conditions with 
respect to the ability of the subsurface to provide adequate long-term stability. The settlement analysis 
considers the types and relative percentages of disposed materials which in this case includes existing 
lead and battery acid contaminated soil and commingled battery casing material (BCM) waste. The 
analysis calculates worse case settlements of in-place waste constituents, and the worse case potential 
differential settlement that may occur as a result of a total collapse of all subsurface voids. This 
analysis considers information on the exact depths and thickness disposal materials and subsurface 
strata, and calculates the magnitudes of each individual potential settlement as it contributes to overall 
settlement (i.e., more specifically differential or uneven settlement). The worse case differential 
settlement is the most critical design information for evaluating subsurface integrity, and specifically 
whether or not a disposal area can be constructed in a given area. The Department will not permit a 
disposal area to be constructed in an area that will cause a release of contamination into the 
environment, or an increase in the potential for causing public health or environmental degradation. 

The capping remedy outlined in the SOB has ,been determined to be the least environmentally 
threatening of all considered closure alternatives. This remedy includes the removal of the excavated 
high haz. pile and consolidation of the remaining lead contaminated soil beneath a RCRA composite 
low permeability cap. However, this remedy must factor-in the existing subsurface conditions, and 
resulting construction impacts to the remedy must be able to be incorporated into the design phase of 
the low-permeable cap. The on-site remedy is considered "conditionally acceptable", provided all 
subsurface impacts to the design of the low permeability cap can demonstrate safe and effective long
term containment. The final design of the cap must include additional factors of safety to ensure that 
the long-term performance of this remedy is in accordance with the relevant and appropriate waste 
containment design criteria contained in the Department's regulations. 

The following technical comments are primarily related to site suitability issues concerning the 
Marjol disposal area. The existing waste is proposed to be reconfigured and capped in accordance 
with the remedy described in the EPA's October 15,1999 Statement OfBasis (SOB). The SOB 
identifies lead contaminated waste locations as follows: the waste pile covered with a vegetated soil 
cover; the high haz. soil pile covered with a black synthetic geomembrane (i.e., area with temporary 
cover surrounded by jersey barriers); and, other contaminated areas denoted on the site plan drawings, 
including the areas identified as the North Woods Area .. Therefore, the following responses are 
answers and explanations to the Throop (Jan 18,2000/Blazey) comment No.3, and the Gould 
(Jan 18,2000Neysey-Collings) comments Nos.l4 and 15: 
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Response to #3 (Borough's Comments): 

The relevance ofthe Pa DEP residual waste regulations per 25 Pa. Code Section 288.261(a) 
and (b), and the municipal waste regulations per 25 Pa. Code Section's) 273.202, 273.291, and 273.259 
were questioned as to whether they are applicable at the Marjol site. Although the cited 25Pa Code 
sections are not specific hazardous waste regulations, it is arguable that the substance of the regulatory 
prohibitions regarding isolation distances between coal and combustible waste can be considered 
Relative and Appropriate. Since the waste pile has been generated on-site prior to the implementation 
of the Department's municipal waste, residual waste and hazardous waste regulations, the management 
of the waste is not subject to the permitting language contained in the regulatory citations. However, 
the "intent" of the isolation distances and the associated environmental protection relevance of the 
regulatory distances should be considered in the Marjol remedy as follows: 

The twenty-five feet exclusionary criteria between combustible waste and coal deposits is 
intended to ensure there is no potential for underlying coal to effect the waste or vise versa. This 
situation is relevant for example if an underground mine fire were to burn beneath, or adjacent to, the 
site. This situation is possible in northeastern Pennsylvania due to the extensive coal deposits in this 
region. The concern is significant because such fire would be capable of propagating along the extent 
of a typically continuous coal seam over time. A mine fire within proximity of a waste pile is able to 
ignite the combustible fractions of the waste if the heat generated by the mine fire was significant 
enough to contact anywhere along the base of the disposal area. Because of the difficulty in 
determining critical combustibility distances for differing types of no homogeneous wastes within any 
given disposal area, the Department has included twenty-five feet as a safe isolation distance. 
Therefore, this minimum waste-to-coal isolation distance is considered necessary to ensure adequate 
separation between continuous combustible coal deposits and any combustible waste materials. The 
Department also maintains additional conservatism by assuming that all uncertain waste is considered 
combustible unless the placement of the waste can be clearly documented to the contrary. 

The last related issue presented in the Marjol discussions is the relevance of the 
Department's prohibition of waste cover materials that contain greater than twelve percent 
combustibility content. Similarly, this regulation is another disposal area permitting exclusionary 
criteria for ensuring a waste-to-coal isolation distance of twenty-five feet. This prohibiting of 
combustible earthen materials for landfill cover material is designed to minimize the potential for a 
landfill waste fire from being able to propagate along combustible cover material thereby contacting an 
adjacent layer of waste. This safety factor in the Department's regulations is designed to prevent a 
landfill fire, which in a typical municipal waste landfill is a difficult fire to control. Again, this 
regulation has been included in the Department's waste regulations due to the abundant availability of 
waste coal piles/culm banks within the Commonwealth that are particularly attractive to landfill 
operators due to their high availability and low costs (i.e., compared to other cover soils). 
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Response to #14 and #15 (Gould's Comments pages 57-60): 

The Department's waste management regulations regarding protection of facilities from past 
and future mining activities and mine subsidence is a relevant factor for all facilities underlain my coal 
deposits. This regulatory language is particularly relevant to most facilities within northeastern 
Pennsylvania due to the abundance of underlying anthracite coal bearing areas. Many surrounding 
areas have undergone extensive deep mining of several different overlying coal seams. This situation 
raises more uncertainty from a mine map subsidence analysis standpoint due to differing coal company 
survey elevation points and coordinates. This inconsistent documentation and sometime inaccurate 
conditions makes lining-up overlapping mine maps very difficult (e.g.; different coal company north 
arrows point in different directions due to different compass headings as well as human error). This 
fact has required the Department to demand a thorough subsurface analysis of all undermined areas 
prior to approving any activities that have the potential to impact human health or the environment. In 
addition, a subsurface analysis typically involves a thorough examination of existing mine maps in 
conjunction with an analysis of several strategically placed - targeted core borings and drillloggings 
(e.g., both reviewing the available past loggings as well as locating new drillings). The analysis of 
drill data most often requires additional drillings and/or core borings until the Department's geologists 
are satisfied that the conditions of the subsurface are adequately characterized. 

The Marjol subsurface analysis was conducted similarly for the purpose of determining the 
probability of long-term surface stability, by analyzing the actual subsurface conditions. This 
evaluation was necessary due to the past mining activities in the area of the current waste disposal 
footprint. The mine map analysis and supplementary drilling program was conducted to determine the 
suitability of the waste disposal area from both a stability/mine subsidence standpoint, and from a 
waste distance-to-coal standpoint. The Five Foot coal seam is known to extend beneath the site, 
therefore additional drilling was conducted to verify and supplement the information that was 
previously identified on mine maps of that area. 

Based on the information that has been evaluated thus far, the potential for mine subsidence 
damage to the cap was determined to be negligible. Mine subsidence at the surface due to past mining 
mine voids will not affect the performance of the disposal area cap or cause a release of contamination 
into the environment. The potential for future subsidence damage to the cap from any underground 
mine fire propagating beneath the site was also determined to be minimal. However, because mine 
fires are knoWn to be capable of burning slowly and for several decades, this situation has the potential 
to impact the long-term stability of the cap. The remedy must therefore address the potential coal 
related impacts underlying the proposed limits of the waste containment site. Long term stability and 
cap performance issues must be able to be demonstrated before the Department can consider an on-site 
remedy. Therefore, although the potential for mine fire induced cap failure is remote, it will remain a 
possibility and it must be able to be addressed with adequate factors of safety in the ultimate design of 
the low permeability cap. 

. :: ... 
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The performance standards associated with the Department's waste management regulatory 
twenty-five feet isolation distance are also considered relevant. The final design of the on-site remedy 
should also address cap performance from the standpoint of a potential mine fire being able to effect 
the long-term stability of the containment system. The isolation distance is not as significant a factor 
from a waste to coal fire potential as it is from a coal seam structural loss of subsurface support. This 
scenario can occur if underlying coal were to bum towards the limits of the synthetic cap system 
causing subsidence of the cap. The Department has recently reviewed and rejected an application for a 
new municipal waste landfill that was proposing to exist approximately one mile beyond the limits of a 
burning mine fire. This application included a proposal to create an isolation buffer between the waste 
and coal to remedy the potential for mine fire impact to the facility. The long-term uncertainty 
associated with this plan resulted in it being rejected by the Department. Again, this situation is a bit 
different than that of the Marjol site, but the similarity is the inherent need to address all potential long
term effects on the integrity of a disposal facility throughout the life and post closure period. 

The Marjol site remains unique in that waste existed prior to implementation of the 
Department's regulations, however the potential for mine-related damage to the facility must be 
addressed as part of the remedy. The current underlying mine voids does not pose a significant 
subsidence concern, but coal seam continuity and combustibility does raise concern. The concern for 
addressing the impact of mine related damage to the facility in this particular case is associated with 
the known continuity of coal seams and the possibility for a mine fire to propagate along this 
continuity. The inherent coal seam combustibility threat should also consider the fact that coal can 
continue burning in an oxygen deficient environment, therefore any abatement plan that addresses coal 
seam continuity with simple monitoring and a post event fire extinguishing contingency plan is not 
considered acceptable. The technical solution to potential mine-related threats must be included as 
part of the actual remedial design and not as a mine fire contingency plan. The Department has also 
denied waste disposal permit applications that were unable to demonstrate assurances against the 
potential effects of mine subsidence damage to the facility. This includes the denial of three different 
permit applications that were located above areas with uncertain subsurface foundations. The 
performance criteria to keep in mind is long term stability, and assurance against the potential for 
contamination release that must be able to be demonstrated in the final remedial design. 

In summary, the Department agrees that long-term disposal area performance is capable of 
being maintained at the Marjol site consistent with the EPA's in-place capping remedy. This 
concurrence is based in part on the fact that similar coal isolation concerns have been successfully 
alleviated at other permitted waste disposal facilities. In-place remedies including physically rendering 
a coal seam discontinuous have also been successfully performed at other disposal sites within the 
Commonwealth. This is commonly performed by excavating and removing a section of continuous 
coal along the limits of the seam(s) before they outcrop beneath the disposal area. The excavated area 
is then backfilled with a compacted noncombustible earthen plug. The Marjol remedial design must 
therefore include conditions that address waste-to-coal isolation concerns. This conditional approval 
should require the submittal and prior approval of a "Coal Seam Mitigation Plan" by Gould, which 
identifies the removal of potential threats of mine subsidence, and mine fire effects on the limits of the 
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capped disposal area. The final remedial design submittal should therefore include information that 
specifies the method( s) that are proposed to construct the disposal area such that subsurface coals 
within twenty-five feet of waste are rendered non-continuous. 

We are looking forward to discussing these comments with you. If you have any questions 
regarding these comments please feel free to call me at the above numbers. Thank you for the 
opportunity to review and comment on this document. 

Sincerely, 

a 
Environmental Protection Specialist 
Environmental Cleanup Program 
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Conference Call with Throop Borough Council Members- April16, 1999 

Participants: Maria Parisi Vickers, Paul Gotthold, Sibyl Hinnant, Joan Schafer (EPA) 
Jim Barnick, Mr. Lukowski, and Joe Barone (Council) 

Agenda Topics: 
- Mine Subsidence Results Presentation 
- Communications Plan 
-Draft letter to residents re sampling and cleanup done between '88-'92 
- Fencing around designated areas 
-Mr. Zak's letter 
- 20 Independent Samples of town's common areas 
- ATSDR Health Consultation 

0 Mine Subsidence Study Presentation 
- Sibyl told the group that Steve Jones, the mining expert, is out of the country and will not return until April 22; 

she feels his knowledge and familiarity with this site is needed at the presentation; she will contact him upon his return 
and try to schedule the presentation for the last week in April or the first week in May; Maria feels he is "worth waiting 
for" since he is internationally known for his expertise 

-Mr. Lukowski raised a concern re Steve's comfort level in discussing mine fires; Sibyl will ask Steve to be 
prepared to respond to mine fire issues and if he is not comfortable with the subject, she will ask him who he would 
suggest as an alternative authority on the subject; Mr. Lukowski also raised the issue of the fire department's ability to 
respond to mine fires on-site- Gould has submitted a strategy to get contractor support (addressed in Gould's 
Emergency Response Plan); Paul will contact Gould and discuss the issue and schedule a time for a meeting or public 
discussion on the subject 

0 Communications Plan 
-Maria asked the Council if they have any problems with the Communications Plan which demonstrates EPA's 

commitment to make Marjol a priority site; the Council agreed the bi-weekly conference calls are a good idea and the 
time and day are convenient to most of them. 

0 Draft Letter to the Residents 
- Jim has not had sufficient time to review the letter but committed to do so by the next conference call. 

0 Fencing Around the Designated Areas 
-Jim talked to Jim Cronmiller from Gould- they are scheduling a day next week to do a walk-thru to identify 

the locations the Borough believes should be fenced; Sibyl asked if she could also go on the walk-thru; Jim promised to 
infoirn Sibyl of the date and time once Gould confirms it. 

0 Mr. Zak's Letter: 
- Maria asked the group if they were aware of any other residents who have similar concerns; the Council 

members were not aware of any other residents who have come forward with a similar situation; Maria told the group 
we are still reviewing the letter and we will be responding to Mr. Zak in the near future. 





0 Independent Sampling 
- Jim informed the participants that sampling on common areas was completed the day before by the Borough 

Contractor; Sibyl asked him if he could identify the exact locations; Jim will share those locations with her next week 
(at the walk-thru, if possible). 

0 Health Consultation 
- Jim raised concerns with the Health Consultation - if it's not what the people want, he will elevate the issue; 

he needs to know the name of the chief executive for ATSDR; Paul will provide him with the information- name and 
address; Maria reminded the group that EPA does not have jurisdiction over ATSDR but we can offer to bring the 
Council and ATSDR together at the table and facilitate a discussion; Paul will invite ATSDR to participate in the next 
conference call; the Council may also invite a member from the Lackawanna Medical Society. 

0 Additional Issues: 
- Mr. Lukowski asked about the EJ Report; Paul informed everyone that his group is reviewing the sites 

identified in the report and he should be able to provide them with information at the next conference call. 
0 Next Conference Call: 

- Scheduled for April 30 at 11:00 a.m. 
-Agenda Topics include the following: 

Scheduling of Mine Subsidence Results Presentation 
Draft Letter to Residents 
EJ Report Update 
A Discussion with ATSDR re Health Consultation 

0 Action Items: 
- Sibyl will contact Steve Jones re his availability to present the mine results and his comfort level in 

discussing mine fires; 
- Paul will contact Gould re their strategy in the event of a fire on-site and schedule a date for discussion; 
- Jim will review the draft letter by next conference call; 
-Jim will notify Sibyl of the date, time, and meeting location for the walk-thru with Gould; 
-Sibyl and Paul will continue to review Mr. Zak's concern; 
- Jim will share with Sibyl the exact locations of the independent sampling of common areas by next week; 
-Paul will provide Jim with the name and address of the top executive in ATSDR; 
- Paul will invite ATSDR to participate in the conference call; 
- Paul will collect the info from his group re the sites mentioned in the EJ Report and be prepared to discuss at 

the next conference call. 





March 1999 
Communications Plan for Throop Community 

A" ctiOnS R esponsibility Target Dates/Completed Dates 

Internal: 

Regularly scheduled Sibyl Every other week 
"update" meetings between (Choose a time and day) 
Paul and Sibyl 

*to include other team 
members as needed 

(Joan, Joel, Ruth, Yvette, 
Cindy Yu, Maria and DEP) 

E-mail message from Paul to Paul Routinely, after every 
Maria (cc to Sibyl & Joan) meeting 
summarizing the bi-weekly 
meeting 

Maria will keep John Maria On-Going 
informed of significant 
actions (either thru a copy of 
Paul's e-mail messages or 
face-to-face at staff meetings 

When information needs to Sibyl initiates the action~ On-Going 
be conveyed to the Paul and Joan will coordinate 
community, Sibyl will meet the communication delivery 
with Joan and Paul to discuss 
the appropriate 
communication vehicle 

When a communication is Joan On-Going 
prepared for distribution to 
the community, Joan will 
contact Cindy Yu and keep 
her informed; Cindy will then 
inform the 3 Congressional 
offices of expected 
communications 





When Congressionals or Paul, Sibyl, Joan On-Going 
controls are received by 
Sibyl, they should be cc to Maria & Joan to notify 
discussed with Paul at the bi- them of the existence of the 
weekly meeting; Cindy Yu Congressionals or letters 
should be kept informed of 
decisions/actions (thru Joan); 
responses will still go thru 
Cindy, but written responses 
to the Mayor or Borough will 
also be cc' ed directly to the 3 
Congressional offices 

External: 

Bi-weekly phone calls or Maria Scheduled following the 
conference calls should be bi-weekly meeting between 
scheduled routinely between Paul and Sibyl ( a specific 
Maria and Jim Barnick and day of the week and time 
any other public officials should be chosen) 
who wish to be included; this 
effort will keep them If issues/ concerns develop 
informed about current status from the conversation, Maria 

will send an e-mail to Paul, 
Sibyl, & Joan or schedule a 
meeting to discuss 

Invitations to Borough Sibyl On-Going 
Council Meetings should be 
accepted whenever possible 

Periodic newsletters or fact Sibyl, Joan, Paul On-Going 
sheets will be issued to the 
community when necessary 





An up-to-date mailing list Maria, Paul, Sibyl, Joan Coordinate with Throop 
needs to be established for Borough Council 
those residents who wish to 
receive EPA information by 
direct mail 

Public meetings will be Sibyl, Paul, Joan As necessary 
scheduled as needed during 
the project plan evaluation 
(Maria & John will attend 
when possible) 

Specific Actions 

Announcement ofHealth 
Consultation: 

- a letter sent to the Borough Paul, Sibyl completed 
President and the Mayor 

- a newsletter to the Paul, Sibyl, Joan prior to completion of Health 
community announcing the Consult by P ADOH 
health consult and a summary 
of the November health 
forum 

Letters sent to residents Sibyl, Yvette, Joan In progress 
( 400+) who had sampling 
done by Gould. Re: the 
cleanup process 

Mine Study results: Sibyl 4/8/99 
communicated to community Additional meetings, as 
at the Borough Council needed 
Meeting 

Health Consultation results Tom Stukas, Sibyl, DOH, Target late Summer '99 
will be provided to Joan 
community 

CMS Approval Sibyl, Paul 6/99 - 7/99 (Gould must 
Needs to be communicated submit by 6/99) 





Environmental Justice Issue Sibyl, Paul, EPA 5/99 
Environmental Justice Office 

3 Public Meetings to Discuss Sibyl, Paul, Joan, Maria (Target date for remedy 
Remedy Description: selection is 9/15/99) 

0 Explain the remedy 
decision 

0 Opportunity for 
comments and discussion 

0 Formal Hearing 





.. 

07-14-1995 04:22PM FROM ECP-NORTHEAST REGiON TO 

Storage Tank Section 
Environmental Cleanup Program 

Department of Environmental Protection 

Fax Cover Sheet 

Date: 7-JY~.J. 

Total pages 
(including cover sheet): ')__ 

To: c.her-~ ( tf+11iQS4Y! 
Phone: ,{- 302/;/ 

From: Lf/l 7 e_f,'"nfi__ 
Phone: (717) 826-54 75 

F~: ------- Fax: (717) 820-4907 

Message: 

lfg ~4---

JUL-14-1995 16:25 717 820 4907 96% P.01 





07-14-1995 04:22PM FROM ECP-NORTHEAST REGION 
TO 

Marjol Battery Site EPAIDEP Meeting Agenda 
July 18, 1995 

1. EP NDEP CMS Comments 

2. EP AIDEP Position on Final Remedy 

3. Gannet/Fleming CMS Comments(Citizen's Comments) 

4. EPA Position on CAMU/Capping Options 

5. DEP's Role Based on the RCRA Order 

6. Schedule/ NeKt Activity 

JUL-14-1995 16=25 717 820 4907 93% 

~~15597S8'::l0 

TOTAL P.02 
P.02 

I 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

SUBJECT: Marjol Battery Site 

FROM: 

TO: Hugh Kaufman, EPA 

ro0 
v-

Based on our meeting on June 281
h, I have attached the following documents to provide 

you with some background information on EPA's activities at the Ma.Ijol Site and with the 
surrounding community of Throop, P A: 

-the April1988 CERCLA Consent Agreement and Order which initiated EPA's formal 
involvement by directing Gould Inc, the site owner, to conduct a cleanup of residential properties 
and to begin stabilizing on-site contaminants; 

- the May 1990 RCRA Onsite Remedial Study Consent Order; and 

-the January 11, 1999 Public Hearing transcript following the issuance of the EPA's 
proposed remedy in the Statement of Basis dated October 15, 1999 (I provided you with a copy 
of this document in Phila.); 

I have meeting minutes and transcripts from other public meetings and sessions with 
Throop Borough Council. . If any of these would be helpful to you I can have them forwarded to 
you under separate cover. If you need any additional information, please contact me at 
(215) 814-3417. 

Attachments 

cc: Ken Kryszczun, EPA (w/ attachments) 

Customer Service Hotline: 1-800-438-2474 





APR-!9-00 WED l: 29 PM PA DER 

FAX 

Dato 
Number of pag 

Phone 

f~X PhQn~ 

CC: 

FAX NO. 7!7 783 744L r. 1 

PAOSP 
Abandoned Mlne Rectarna.Uon 

P.o. Box sus 
HarriSburg, PA n 1os..s.TG 

Phone (?IV 73" .3-7? .,1,3 

FAY PhnnP. (717) 78:3·7~~.2 





A?R-l9-GO WEC [:30 PM ~A U~K r A A ~~ U. I l I I tJ j I H L .... , .·,. 

SUBSUAEACE-·.J .. ~i-&JaT·~'~cmaJ~ 
·F:aR. PRDP-CISED --.IUNI~iQA j.jiGir.t.:-st;Hai:Kic -- ··•· 

MID·VALLEV · SCHCQL . DISTRICT . 
BORDUGH-.OF-THRDOP, _ LACKAWANNA Ct1UNTY;__p...A. 

D.E.R ·SERIES 
; . 





APR<9-00 V!EC l: 3! PM ?A DER 

SPECIFICATIONS 
FOR 

tA A l~ iJ. I l I I d j 1 H L 

SUBSURFACE EXPLORATORY PROGRAM 
PROPOSED JUNIOR-SENIOR HIGH SCHOOL 
MID-VALLEY SCHOOL DISTRICT 
THROOP, LACKAHANNA COUNTY, PENNSYLVANIA 
D. E. R. SERIES 

NOTARTOMASO & LONGO ASSOCIATES 
AND E.J. PETERS & V.S. RIGGI 
ARCHITECTS & ENGINEERS 
512 BLAKELY STREET 
DUNNORE,' PENNSYLVANIA 

JUNE 4, 1973 

r. J 
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APR-l~-00 WEC !:31 PM 2A DER 

INDEX 

Noti~~ of Bidding 

Form of Proposal 

Scope of Work 

Technical Specifications 

Mining Report 

Cross Section 

B-1 

~ A f. [~ U. I l I I ~ j I H ~ 

NB-1 

FP-1 to FP-3 

SW-1 

1 to 9 

1 to 10 

r. -t 
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1:33PM ?ADER 
rAA l'IV. /l/ /dj !'I'lL 

NORTHEASTERN NATIONAL BANK BUILOING 

t'.' · ..• SCRANTON, PENNSYLVANIA- 18503 ... 
·~--~ .. - ~ · · 'Junc·7 1971 .. ' ·.. ·.:. 

~C :. . . ... ~. ·•. . . ..... 'o:. ~ - • , I ... , '" ... -· ~ ' 

Hid-V nlley · S'chool':.:.~iotriet·: ··· ·- ' ·. · 
Olnhc..nt•-- . · · • - . · · · - ~- - · ...... '-~ · · 

r. o 
t..oYil l!o Minlnl En:lnesr 
Re~is[ered P.E. Penna. :11017 

(.. ... 

.?cnnsylv'a.nia.a .ln-44?:· ··- -·· ... · -~ :····· ! • • ; ' -

;.ttcntion:. ~-fr • ...Frank.·R~~o·,· _~uainess ~~.lio.ser ·,:. . . . . . _ ... - _ .. _ 
. :. ·:. · · · · . ·· - · - ··- _ :: ·· : Repol"t o! Hinin.g Engine~r 

..... ·~·r:~·: .. ~ ::~· .~ .. ~r~ .: :. ··.·-· -·~_~Foe.sibilitY.o!.Site Con.sid~ring 
·· -: . ..... '· _._. .... - '' :~ · ,_. ···--··-.~ :· · 'Hining nnd Surface Conditions 

~~ • '!" ~ •• • S ~~; o ': " : .• • ·• ' .~ :' ~ I ' :,. :. : .. • • .. 

!J~ar. Sirs:. . · .... :.:."'. 

!n.. accordanco :with ... your-lcttcr. o:r i.nstru.ctions dated :kpri~ · 
c!8:t 1971 1 I. have~ma.d.e.~a study.·o;. the-.-u.nderground ~d surraco c.ine 
cO!ldi tion& at .. th.e::-~?-"opoaed ~ai~e-of a- ne~ Junior-.S.e-nio..;;-: .High l::icbool 
on l.:J.nci. to be acq_uir.ed.-br.-:Hid-Va.l.ley~ ~.choo1:.Di~trict i'ro~ ~nymon.e!. 
Colliery: Po!iJPllilr loc~ted. s'outh.llJld .. .e:out.b.Y~~t: of Bddy Creek Culm 
i~~k.~e~~ee~.Franko ar.d.Catb.erino.Str9ets and the Lacka~~a River 
in '!'hro op ~a rough.-:-. ·. =· ·~ · .. _ _ ~- .·:.: ... • . ... •. · .. ~ ~: ~ · •• • • ~ ·. • . .. ... .. :. ".. . .. 

.. :. . "" .... :. ' .. ·. . ~ ... ·· ~ . :.· .. ~· - -~~~ . . ·•. ~. ~ ~ :: ·, '. . .. - .. 
The si tc is- a_ gen~ledmolL,or.:~p~a tea.u • .. about 91. e.cres in 

~ea, with vein outcrops and striP?inga of the upper beds around 
the cargin. np.d.,s;i.de.slopes.:of. the!knoll 1 .the..,."A"· ~ed .~tripping 
\-!hich l.las.. b~ck .fillc_d~ne~..:.the .centcr~and high~:r par~ or ·the knoll 
ar..d all kinds of culm. and . .aah banks ~a.nd s\U"f~ce condi tion.s. o.round 
y.r.d O!l the Gur.face ... oi'., tha .-land.-., · · -·· . · . , .. . . . '. . . . ; . . ~~ . 

Th~ t<;>p o.f. th~- knoll...i~--~bo~b~90 ·'to :-110 fc£;t ~:b~ve ... Dunmore .. 
StJ.·cct· to the- ~ou·th..:anc.... southeast:.a!ld-nbout· 180 to 2l•o feet o.bove 
the bed of the 1acka~-J~D-~ivcx:~to .. the,no'rthwest. ··~ , ; , - · ·· .· .i . 

, :. 0 , "" ~.· • •• ' ''.' ,. • ' ·•• • 
0 0 

·• • ' ' I J 0 

' II I • - • . 
0 

o o ._' '
0 

' ' lo '' 
0 

·· · The sur!aca ~~d. .. -the mi~e;~-~ei~~ iorci~~iy.~ -par·t .or.: the·. Hudso.n · 
C~al Company· Olypha:nt-Division (P.ddy~·c.r·e~k . .Colliorj" .- O~n>iuu1t 
Colliery). · . . ·: .. ... :· : . . -.. · :::"·.~;-. -, · ~ ·-- :~;~; _ :._ · .. · 

· · ·· ·· .... ·· .. : · · · ·· ···· ·"": ····.· .... ,~. r·. :; · :. ··. :"':.t·:·~· ... . ~-· ~: .. 
J ii'hc accornpo..nyini; Cross .:.::;ections-~9-20 1 .21 .. 22 9.ll.d .23-24 ahow 

the eur !'a.oe of the. lr.:c.oll. and ,tha rel<:l.tive poa:i, tions. o:r the 12 min.
ad vains with rcl~tion to'the ~ur!ace.and-to ·oach othor.· Tho. 
profile of the t>urfaea (scala .. l. inch_;::.lOO feet_). is probably (l.CS: 

. ), t \•m:~ p~ior to II A t1 ,:j~d.. :str:l._!J!ling o.nd. any_. ~ajor subsidence due 
to robbing· in. uppor.·:bads from 1930 to the .present. 

' • •. ' ~·. . . .. . . c.'.:- : •"' ':""':.' 

first m~ning· :i.n.... the upp~r bcd.s . wa.s. done- by. tho ,Delaw~re &· 
!\Jlc!.~on Cti.n.all.ic!!lp~y :r>rnba1Jaly over· lOO ycey;r:s -<.~.!:><> .... l·th possibly . 
the lo.te~::t mining· tha~ A~.Bcd s;tripping ir. . .A;>ri1..19G8. . · : . . ·.· 

'.;. •. ' • • • • •• !. ,, 

. $'ccond .,nd third r:tini4i_g; ref'or~ed :to ··as.rcltlOV<ll~:';r: robbing 
of' pillara wo:1s p. lcng··and repeated process,. re-entry· bein13· made. 
in .come or the veins. severaL times 1 .so- tl-... 'l t- where t!\e · nccocoany:~.ng 
P.i!:r: M!lpS sho-. c:-ooa .h~teh:::.J.ax·cas, ";e·.cnn.;;saf'ely nosur.1o· that al~ 
ot the coal. that eo1.:~e. 'be mined ( without:. cndant;~ri:tc· the oinors) 
'Its::> utilled •. 





.. I.,, 
(11 

'-~ 

I 

I ; 
I 

ll 
I 

tl 1 
! 

,~ 
.I 
I 

I! 
I 
I 

li . ! 
r _, 

• •: 
i 
I 

I . .., 
i 

I 
r 
I 
I 
I 
I 
I 
I 
: 

I 

APR-!9-00 'NED l: 34 PM PA DEi< r f\ A l~ \.J. I l I I 0 j I '! 'r L 

I 

' 

In ~~ditio~ to the 3 cross sections choYing the vertical 
r;oc;ition of the coal llloa.&urea, I include herovith as part a! thia 
rc11ort to 111 = 400 1 scale ·Pldnta of the mine maps of ench of 15· 
c0~l beds sho~ng tho ~eaa oined and. in pillara and cros3 hatched 
for robbed arcus in each .. vein-nnd the np:yroximate site boundaries 
:1.u-kc<l on t:te prints in.red. _ ~heaa "Orinta ware r.LUde :f'ro!lS tracin,..o 

\1 • 0 

lo~1ed to ~e by P.aycond. ollicry-CoQ~any• . I also include a print 
t:o 1" = 100' scnlc of tha Olyt~hnnt..:..no~. 1 BAn vith tho s;itA honr.dnr•• 
ie::i nnd the c:.-oas section:.lines7raarl<ed on· in .rud. U,:;cd \lith the 
cl.·¢aeo ~e~tlo-L-''='J Ll·~ · llnL~~ ur. IJ..lru.og w1d. robul.ng v~ ~lllc..t·e a.nd the 
voin hoigAt~ liatod hcroa!to?-in this report, th2se ~ri~ts ~re~ent 
o. compl:e.te pic turs of· the· rnines .<lnd. t~ine·. co.ndi tion. 

!t. should be noted that the Upper··4 .l!'oo~ Bed, the Bottoa 14 
.io'oot BDd, the New Ccunt;r Dod, tho Dottol!l. N~w "'ount:y .i3od in 'P{+L'ts 
nf th~ n:t.tr: nl"RR, mHl t.hA lin. 1 .lll.l:"11~orrot·f1Ad 1'\nrl t.hf" Nn. ?. .,;llDlilnr& 
Bed in t~o whole tract-·'tl;ere·eithsr·non-existrul.t or ao thin aD to 
b~ U%1-mi::1od ;:1nd un-:~inaable.- . i-ihere- thero \l<l.B aJ.lY' ~i.!l.ing under 
thil!l ·.8H:c ll'~ l&ll, I iL."'luJ~J ~. ~.L·lulr, Lv.L.. !,l.:.c:~ J;v. l ~wuuu.::t1 D~;ll 
und the !io. 2 . .0un.':10r~ ·Bed ~ere :lOt ·r.~i:l.ed, ao 1 did not inel.ude 
a print of these v~ins. Also the Rider-Bed ~as oithcr no~-exiGt
ant or l{a5 so thin as. to ba un-~ineable under· the ontira site. 

In g(mfH"I\1. ~t. this site, the coal 'b~do forn ::t eentl0 bOJain 
un~cr the Knoll (S~e Cross-section 23-24) 0 with the coal beda deep• 
c::;t unde:- the o.ppro::dr.tate center· of the ~oll,. and. risinr, to outcrop 
ut or near the !iuu•gi.n. o.f the Knoll.- Tho roclt co'ltcr· over the 1io. l 
lied io .50 to 90 feet cre_;tcr· at the center.· of tha Knoll tl".an. at the 
r.::~rcrin of the Knoll •. 

Ho11ever, tho eentle contours of tho basi:!l are distu:-bsd by 
o. roll or ru1ticline (See·Crosa-aection 21-22) \:lhich caused o. gen
tle v~ve i~ the No. 1 Ded, a ~oro pronouccd roll in the Uo. 2 Bed 
:1 jul"tp fm!:tt in the DiaTilonrl Eed, a!'lil rli..,ap}'lfH~-~a.ncP. of the con~ 
sec.o in the 4 Foot and Upp~r· 4 .foot !3eda ... Thia anticli!i.o · wo.s th9 
cn.ul!lo o! the o.b~zH!OMent. by the oi!ling opcr.:1tor ··of p:::~.tchca of coal 
:pillars. I mentio:I this condition bccl'l.use uneven zubsiuenc~ r.1ay 
occur on t.~e :;urf'~cc llhere the roll or fattU: lino intersects the 
c~~er l~vel of th~ ro~k st~~ta. I couGidcr~d the ~oe~ibility nnd 
conciu(lcd thni: the de.!lgc:-.· of 'm-evc~ oubsidence had pns.sed "'i th 
th:." :pr.F":t t:~'IT.'lr ... ~l1 r.nh~:tn,:.nr.-P. nf tb,.. D'~""'"• ... 

I h'lva ex.::u:d!tcd the eurf'::1.ce and cs;~ch o! the k.no'dn coal bods 
C".nd hereafter breil'l:; dcscrib~ t!la thickness ;:~nd :-cck cover of 
the becl 1 the c.~l.l'roxi:nato date of cinir.s and pill.::..r robbing, the 
condition ot the ~i~c opanins with rGcpect to voido• pillera and 
co:!.ldi tio:1

1 
nnd l!ly opinion reg.::rding the ·"?OtJsible donger. o! sur .face 

r;ubaider.cc ~-ue to th,.lt !Jlining a,.-,d poazible cl£1.~ag-e ~o ov.rf~ee struc-
tu:L-or. duo to th.:1t cir..inso · 

~ fi 
I . 
" 
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1.-.'o.tc:r- i.n the liip,ca 
... 'i'he w::ter level in tbe 01yphant Collior:J-Eddy Cro5k Hine 

!'ool l-1,"'\s Elev:1.tion +704.3. :'.llowinc ror not:<a flueunticn und 
v~ri~tion in b~De, tho oinc uorki&~c 0 ro filled ~o np~r~~i~ately 
this clevo::.tion !!0\1. ~- ~'~io !!:cans that all of the lJio..m.ond Bod and . 
~ll.of tho Deds bela~ the ~i~cnd.ore floodea with w~ter nll or 
tl.:.e tice,- n.nd thttt:-so!:ls·•t~orkit.ss in tha 4 Fact Bed, tho U}::por 4 
.!?oo·t Jjod and tb.e ·No •. 2. Bad ·~mrtly- ~nd t:o VCI.I'Ying lc-o-els _re "'" tcr 
fil::..cd. ~ .. 'l'he l;ic,!nOnd. Bed ~o.r-klr.zt:s. Ah<l wol•kiagu Lalo1·r tha Iii;:.oo!lc1 
l3ed <lre·lcGs likely- to.collaps~ beca.uoeof the ::;tnbilization 
cf:fcct. of· the ·stilL.~'later-reducins·· ths p:;oossure tending to brenk 
the ":'lill::lr-iaces 1 and.. it also ;;~oa.n.:; .. tb.i:l t tll.e vorkings nbovP. tho 
!;·iar:und, includin~-tho I·;o. 2. Bod. are suujoct to cor:1e ero.sion a,nd 
s;::~alling bcco.uso o!:""<n:id.~tion_41D.d. changea oi :pro.seur& on pill~r 
con.l nn:l. cob •.. L have ·cnnsidcrec'l. .. the :voscible deteriation of J~il ... 
ln:rs (l!"..:i. othar:r.n.tpT)ort-ciue .. to chunges· of tho w:.ter lcval i!l tb.c:::e 
-..rorki!l£S•-'··:L a~ oi'~"the·o&'inio.n-tr.v..t-thcGe vorl:iugo have boen rob
bed to n larze e::cter..t; tr.at·. th.ey have by· this. tioo collapsed 8 r..d 
C<!Ucc-zad so tl~o.t. very-!e'J voiC.s a.ra left. and th<lt o.ction of tho 
water l-l'ill. ~ot .1:::o.ke · i:hoi:l ~ c~va nnd subside 1.1ore th!ln the;:r ulrc: dy 
r-<:J.ve .. 

Sttrf!'..ce nnd 11A" Bed S t.rinpinli-
Of the 91 ac.r~s,. plus. or ·r:inus • oi this site, nppro:.dma.tely 

20 <!~ros of l~nd, cor.:rpriaing- the- higheat. part of tha ::.noll H,'lo 
6trip oined to depths fror.1 O.to 4o £eat,- J::Joreor leso, to recover 
tile 11 A" .Bed, in riay: 1967 to J,!lriL 1963, tUl.'l the roaulti.ng pit was 
bael~-fillad. by b~ek~ C~i.cb.g·'.JH:h-R..fu•ag liue ~cl bull-dozi.c.g- with 
vurious equipment.--

'Xhe ''A" B&d li~fi. evernge-2.6 'feet-· high.·---1. h~v~ no re:.,aon 
to ex~ec~ that the b~ek.filling-~as.done with n~y special. cor~ 
or coap.ac.tio:z! •. Ii'- .. thc bo.ck .. filling~was do.ne'i.n 1968 (3 ye~ro 
L\t;O), nnd th& a•1erage do13th of be.ck. filL \<ras. 30 !eet, it is not 
li!.cly thnt the fill-.h<:~.s oettled sufficiently ao thnt o. school 
buildir.G coul.d.'bG con:.tructed.upon.it-without· special foundations 
or G;:ecial_.ccr:~,l'o.ctio2l.-· Uauo.lly· it· takes 10 to 20 yei!lrs for ran
dom bfl.clc fill- to conr>act:-natura.llja ~ 

If this b~ek fil~were excavnted to a roasooublc de?th ~o 
.that colu!:!n· !:l!ld -..r.::tll f'ootin~a ·could. bo ::?.l~co~ in trenchea on the 
:f'loor of tb.~ "l'-" Ded, thit:~ aren · o:f' 11

!1
11 Bed. ~tripping coi.tld be 

ttsod for n. Junior -.'Je::lior l.ligh School llui!ding. ':i.'he ~x:co.v;:~ted 
o~rtn could be usad for le7ol~6 Gurrounding c~pu5, plnying 
.fields o.nd !>ln:r arao.a. -· 

lt' cruch :t .:rn.di!lC rroj~ct·is too expon~ivc, t'1cr-o o:-.r& l:;xrge 
::~.reas of n.,turll.l 1 U.."l.a:poiled erou~'!.d on·a.ll.:f'our·-sido::; o:r the ''AI' 
Bod r.tripp.inz· pit •. '!'ho r.1ont Ll.ttr~otive- of those ic n olorinG 
-n.z,rcol o! lnnd between· the-· north\>~~storl;o;- odr;c -~f the· ".'t" Bed 
htri'!Jfinc .. nncl the bluff: over· the· LA.ckavs.nnn '.laver. ,'I'his lond is 
nbo~t· 600 feet by 14oo-1500 feot and nlopea.about 5~ to the top 
of the blu:tr •. 
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~;urfc,ce .:,n<i 11 A11 Bt:ld (continued 
- ·i'hcl.·~ c.re two more po:;sible :.chooJ.. building ::Jitco oach about 
I,:-~o feet by 1.600-1900 feet, one South o:f the ".\'' Bod :~tri!)T·ins 
~o•:ru.-6..::> Cut;l~orino .:treet, ~"lei tho othe:: £:orth of the '';\" Bed~:trip
r.::.::g to\-iardo tb.o ::::c.dy Crf:!ek culm brutk o:ff Bush ~treet. 

~:i ther · oi. th.o;;e u.ncliatur.boC..:. sites iG · feGtSiblo. 

'Z~-.e back-fill ad.!' A11 ;:,cd atrippins oren could be UE:;cd cafely 
for 11l.:1yi>1g field.o, co.mpus r:,r..d play· ~~rcas, and for ninor :::;tructurec 
~;hich uoulc! not. be c.eriouoly affected by settlenant d.t:e. to l~ck of 
con~action of tho back.fill~-

'l'!i.; r onr.ayl.vC\nia. ilepD.rtcen t of Sn.vircnaen till J.:f'fa. irs ( i'Or!!!arl:r 
~ on.:wyl v~ni~ :Jcp.:Jrtaent: of l:ines .a:::.·i Nincral .. Induo t:-iec) by- con 'tl:'r,ct 
is cxtingu:i . .::>hing· the burninG ;.;..c.ldy ~reek. Gula rutu i:ofuGc ba.nk to t!:.e 

· t:~rt!-:. of thin ai-t~ •. ln_ ~:;ettinf; up a ti~e t:tblo for oxcavution ~~~d 
~:Jr.~ tructl.on tor::- the Junior_:_.~eniol' Jiigh ~cllool,. COH!:.l•~u.:.·.:d;ion oljhould 
b~ L:ivcn, iir.:3t· to t;l.e date "l:.on tho b::;:1k iiro ;-till be cunplotcly 
c~;:; ;:~ad Gccond t:> "tho t!'.a .. cchooLbuilcl.inG floor· elcv•_.,tion ;!n:l the 
;:.-:-,H~~ nf t.l1t1 :::m,,··~m:!.rli.Lr; (';:~t:lfllu.i ~-iltL. n~lAtiu.u to l.ht.J ..LiniG!le:l t;r:-'~0 

o: -::ltc lovelod o:ff b<ln..4;:•--

·~'hi? !~ortherly cox-ner cf t!!i:; site, be t'l:teen tho top of tho 
b: l.l!'f ('.J!Ll tiul l!l.Ol~!l.~.'a!'..~L!\ :!;.v .. 1' I i~ ~Ge.U~i~d. h1 .... Nh .. k ....... J. L.L u..J.·.o:.:T 

=-~f'll:;.~c b~..r,l~, e.r. c:d~;'.~ion of th~ 1dc!:r •.:;rf:nk .: .. hnl--: 1 ln~t. n:"lt on fire* 
wl ich 'ti · e _'9ilccl ;-,§ainst ti:e bluff. ::.el:) 1" = l;;OO' .:::uri9-ce I·:!l.:p ;:..n:.l 
..:,·ccs-.sccticns& ':.'he school building a'houlC. n<?t be located on this 
r~ck a:,-:. refuce b~k, <l.lld. becc.use.: oi'. th~ steepness of the blur:£ 
~~Jc::;; t!'!.P. l"i•Je'l':'a 1 ... .-it.£1 t}'P. l•o. 1 i~(!d outcroppinz in t!:o side ,_£ tho 
bluff no~r the ri vcr a ;;ulli. tho !io. 2. Bed doing t!}.e zal:':e 55 or 60 
.f~ct lo·xer, ~ rccoi.i:::cnd t::.at uo buildir..,g be locs.tad nearer than 
15') :feet fro:l. the top of tb.e blur f •.. 

iio. 
200 

'1!::,\e ~outhcrly coxncr of tlJ.is .1.•-:ncl b..::.s. been .e::trip 
l !.ice, ~:i I r~con::.cnd. tb..at no buildi:r..s be loc~'ted 
feet I:.-or:J. th~ top of., tho Gtripping cut •. 

ni!lCd in the . 
ncu:or tlum 

'.C;ta \..l~.~tcrly cnrner of thic tract h.o.a boe11. s•.;rip .sh1od ueb.-ean 
t!.e tc..-~: of the blui:£ :md. .. the river :mci. the racor..:.:c~cl.r-,ticn .t>.bove tb.c.t 
i6o l::a.:.:!..lrli:-.t,; be loc.:.:.tc~ r..cc::..rcr tll.au. 150 fe:ct fro:a tho top of the bluf'.f 
-.:c·~l<l ';-!:"ever.. t tha buil.:i!'l.~ i'ro:n bcini; too closo to this pit~ . 

! ·i thin tha~c limits • tho size ( Gc~u~U'c feet of b'.!iluing area), 
the z:;h:.,.r:e 1 ~YX!C, r.umocr c;t oto1·i~r-;, . ~d rqquircC: b~~ine; Chpac;i. t:r 
or tl .• c .::;o.::.l can be clE:lci~:cd Ui-on, .:\u~ the ~ot;t ocOli.OL1ical nnd bo~;t 
loc~'.tio!l .• ,~d. floor elevation. Cilll..be Jete:rminoC.. ..:.1\y c.! the i'our 
'P"~ciblo builu!ng loc~tior..o ·,.ilL require o. c;oou U.eal of levelinB 
nn~ cr:·.c!ir.;;. ·.::he £1r.c.l ~ccioion on t.it<= locutlon v.ncl ..L'llo)v..l.' (;l:v .... -
tic:r.. sLouli'.. \Je ~~..Ld.c 1':-om: .::..:i.cqu:;=.to topoi~.x-Lq;hic;. t:I<.~.!Ju ~wi CX'C(;llSl.Ve 

., ... ~ ..... ~ ............... .,. - ·= ........... u I!JC¥1.-114 FiD+.=tiiiJCIII ... 'tK=- -·-·--- .. 

r. j 
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·. it?< ths ::H~-w nc·.:age trea tr.tcn t ~~lant under c;::nstruction tlo,m 
r.i.•rc::·. Ml:. co.i.l.cctinG c~~1cr.o ~lo~"'= t~c riv~r .:-·.nd i!t .lu:'I:-::Jrc .::trcct, 
ttiC ,-:,ir,:;JO{;<ll Of Si.mit<:.~l":J F;(!~:!"'.i;G offer:; UO l;ro:~t ::roblo~. 

~·tC:L'm v;:J.tD::- ·wo~lld dr~in t~?ttHrally tow3.l"ds t!'la: river or to\1·::.<t'Cl 
:.<..!:...~· l..;~:t::c:)k in cn:ic:::ti!lg·· char .. ncls and cuJ.vcrt~6 

.• ccc<:>.:; roa<ls .:f.roo ':hroop viu :;un.;:.ora .::.treet ~d Franl>:o .Street 
~!·e conval\ient rutd "?rc~ur:.~o.bly ~c!eq,'..'l.lte. Fron ClYJ1hn~t nrca, l 
bc:!.lcve a ~ood co.u..'1.eetins·rond. :f.'ror: :..;outh Vf',lley .'.7cnuc to I.h:.::;h 
:;t:-.:!ct co:~lJ bo built. uithout· g:r.cat CY-VC!l.So. 

:::::i3tin0 cor....:::tectiono:'With the .L;ickeor.. ~ity •::t·co. are poor. C:ue 
solu·t.ion fo.x- a.cce:.a;;. to thc-Gi te i'ro:u JickGon '"'i ty \·/auld llo c ne'rl 
hrj ~: .::e o.crosc::: thG lack~\:omna _ .Ri 'Ve-r · M<:t u ro:-. <1 fl'OL:I l·lo.ir.. ~j trcct • 

' 
'.l.':1c~·c ::lii::ht b9 a que~i:.ior.. ubot:.t i. en..-.Gylv:l.nia Gr"..s o.n.u ; .\'~t~:r ;.;o. 

h;·.ving <:1.."! cclcq~;. .. tc G'l.!:;:'!;!ly o! r.htur~l. c;:::.s <.-tt the r·rcr:cr.t ticc. 1 
<1!' ~u.ro tL~t tid~ co~?anY ~ro::.ld a\.I.~TJlY \;.:.~tar in DUf'i"icient q,t:o.:r:.tity 
id!.: ~rc:::::n:rc. 

'i.'.ho : enr:.sylva:.da._Po•tJe:r ar~:! :..ir:;ht Co. oc.;.uld ~ncl "'OUlcl l;roviU.e 
cl0ctric power n~ ncc~cd •. 

!.:2_~ l Ecd CS' ~ :v\a'lpl 
::.:~e .f''i1•;;t ~~1i.tci.l~~ .i.a: tho i;o. l.llcd (!l.loo C<:1l.led ~J.;,'"')!i..._l\t; ::(:. 1 

.C~~:.) lin~ U·.)ne a. long lor.t; ti::no <.tGO, :po~~i'bly over lCO yc~ rs C\l;Oe 

:::~c~r,t ior c. aao.ll. area of. cur trnct .nc~ .. Catherine ;.;trcct ar.d 
~ nnl.o -'t:r~~t th(>o }.:L.lli.J.rZ:S l."cre rchbc<!., :r-robably bct~~:ce;p. l!J30 t!ncl 
1946. ::,c;Jc co3.Lnoar the li'.ai-~;ins of: t~:o 1-'.J:!.oll \'/ere strip cir.cd in 
19:r3-19i;.2. 

'l'h;· u •• 1 ne-~. outcrOJl& in. t!lO blutt. c;,DOVO >the L.!!...et~\.'l\1!!\"' 
Hivcr t~.bout Go !e·lt down fro::1 the tali o!. the 'bluff, ~~<:t.t·tl:r u.:Ider 
t~.e roci·: a!ld refuGe b:2n~, tlil<l in t:~e southerly corn~r nnr.r :·r!:'..:-.J~.o 

In the '!:i!!.ai:a ;?.l"~u.. und.~r. t::o J-.it)h .l.i~r:Lo.r lhc Knoll, the !to. 
1 :.:eli ic ubout 130 fe.;;.t below f;!lc !'J.oor Qf tl!e r:~\'' Bed, 170 fc?.t 
r.lu.s or ~inus belo~• t:1e eu:rfaoa. 

'l'he robbin~ of '!Jillaro \1o.o s9 co::~:l?leto ~nd eo tllorour;h tlut 
th~..! roof ccUc.psed n:cny ya~.t·s Cl.G'O 1 filli~ the Di~c voids o.nd brenk
inc the rock atrc.to. to th13 su.r:f'r..ce. 

=.xco:'t ~lonz tho bluff'. gnd nc::>.r '!.:he ntri:p;,inz cut3 nc. r the co::-:tero 
of t':u:~ tx-~1.ct, t'.:l.ere i9 no tl;m(;cr o.: cubsidoncc boc~u~c o! r.Ji-:-.in~ in 
th.~ ::o. 1 t!cd • 
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'.!.'t-,c lio. 2 i>ed (,..,1:30 kr.owr:. a~ .... lY:"lu-.tnt no. 2 :i3cd) ~a.!l fir:::t 
::tin~d. l '.iOO-1910, ::r.d. the .i'~J..lnrs "'~re .:n.:-,rtly rob he C. 1948-1952~ 

·.~.=r.c ro. 2. Jtad lies alJout 52. feet balol:l the t·:c. 1 Bed i!! 
tl-c b!'l:;:in o.roa u:tllt.!.L· thu Ku()ll, uuJ i~ 6.0 feet h.ieh. r.torc or 
leer.. 'i.'he ul ter;--,:?.to lJnteh.~{; of :>il!.tU":3 a:cu robbed. qrcac r,x·o very 
irrcr,:nl::::r-, in loe)li!ion., oht..i.!H~ o.!'.d. oi!3o •. .:;overa.l pill~·r.::; :qr€1 ::.o..r!:oc! 

,. ab~ndcncd.' on ·tl:c erose:-sections and on .. the 1" = lCO 1 r.t;;ps.. 'il~cre 
Ilillnrr.; ~rere not robbed, th~ Y,lill~u.·. u.roa. iu D.bout 50,·~ of the tob.l 
l''t'CI.\,. 

'.;.'He i;o .. 2 i~ed outcropo· in..:. tto bh.!.f:C nbcut· 200 feet so~th of 
tb~ Lacka.\.:<\nn."' I~ivcr, i,~~rt.ly ur.cter· the :rock a.nd refu~e b;;n!.;. · 

:L:ic ! .:~tcho~ of ·r:ill;:~.r!i tinder the· ~:noll., could. h:1vo some voicis 
l:u!:r'ounclin~ th~o. ~ho firat mil"..i.:lg \-::::!S ~or.:rpl~tecl 60 or 70 ycc,rt; 
'!:-:;o.. ;!:::~ nillt·t.rG on ulLfddes cf the ':ub<:;.~dcnacl': ?illarc vcre 
r:"~bb~d. ~Lo v~i:-. is 200-240 feet cowl! fro~. t~~e surf;;~.ce under thEi 
;,noll. '.i.'he J?ill.,_r · nreac i~. the l!c •. 2 Bed .ho.v& t;ivcn :::~ eo:~e con
cern, bt.:.t after e~nr:.inio~ the na!1Sr Lhuve·cot:la to the conclus:i.on 
t'!t.itt tho rcn.ou:! t!;.tt ~illc.a·t:; ~ci'c not ~ohbcd uaa. becF:U1~e tho ru.·e~s 
had >:l.h·oady collapSP.(i., t;J,~ pi.l 111.""r-; r:\"Ut1bled, nnO. th~ TOe}';. ro~f 
i'~llen dO"-T.. i!'l. to tho ch:~.r.tbers 1 and. til.!:lref'ore, in r.::r o;dnion t t!;.er-e 
is no -:.·.nt~r of c:l.Ve or· eubsiuonce due· to the r:oinirlg in -;:he :i1o. 2 
~en \d t~in our <>.ro'-1 .. 

( · To~l 0' u'\-'o;,J·o( ~o~>er 4 i'oot }lad -r .. p-; i?';~ (o.,:> ou.v-
J.'he Ullpcr 4 .loot. V~in. ~·l!tS cinod and pru:-tly rob:..;ecl it:. the ea.st

orly corner of thjo t-r,ct :':Tii rmci.~n. toly trio.ngulc.r ll!"C ~ 4l:SO feet by 
1100 i'aet from 1.927 thrn11eh J.931r. 

'l'!'lc Upl~er 4 !'out JJ~ll 'dO.~ only ~~J~~!:__p_q!g~hc No. 2 !.i._,d 
.,nrl ?.0 feet l.\bQ·iq t.~ No,Jl._e_~~ 

~he tln~or 1~ l-'oot Dod 'd~n c>bcu'l: 3 fclet hich \-ti<ero minet!. ~cl 
r.atch leas o;;.'· D.ori.-existc.nt els~where. .::!t:~£\11 are(.l.s of ;::illara were 
::-..ot rob~>cd in bot~re~n robbed arca3 nnd. coma .t:;Olid are~.~. :i.'h~ 
~illers ,.:er~ about 5C:~ of tho .!'lU:perficinl area, but t!1c robbir.g 
\o.':.c 00 c:<.t.<!.:'!Sivo thn.t the ~;i;:.o or U;E: 'Llillaroto. rcr:lo.ir.inc ~:auld not 
hVO :1rcver..tcd the C~:Vinb a::d ~(!\.~~C7,in~ tl:l(t fillin::; c1' r:lOSt. Of 
tc\e vo5.du,. 

f~~ro in no ~an~~r of c~ve or ~ubsidence 6ue to the mining 
in the tipror 4 ~oot Bed in thiu tr~ct •. 

1.;. i-'00 t .l.lP.d "'Top rov '( L•cl'l (t' ~\HjVI 
'.(he lt- .:loot Bsd io <:~.bal.!t 276 feet belo;~ tho surfc..~c, ?.C1 feet 

belo,., ·the U:ppar lt • oct Bed ~nd 35 to 50 feet bclo'..l th<.:! l;o. 2 Bed. 
.~;he vein hcit:;ht v~.rics 'fr-;rn 2.0 to. 5.0 feet, r:.:ld h~,G a fire cl•lY 
roof. i.'nly the easterly ho..l!. of l.hls vein. in. thia tX'a.~t ha~ ~e~n 
r:inod on th~ south.n.r..d.n.orth sides ·Of th.e MtJ.cline. .~.he mJ.nJ.ng 
and rob\Ji::::.s do.tos are bob.:oen 1930 ttnd l'lH. 

'------------------"""-'=·"·'='-=-"'::.;-'=.·~·"···· .. ·'-;··--·-·-------'·----· . - --...... 
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1; ;_.'oot ecd CO!!.ti."lUCd 

:::~~ore i3 a l:,rcc untlinccl s.r~~~ to the !1f1rthHcct to•;~,•rd tha rival• 
:.:.~Hl .=.n un~il~cd C!!n:\.dDr- di~.sonally tou;::..rd. t!•c a.:..;:;t ccrn~r c..'f ·tho 
t!'•:ct Hhich I aGcU~:J o-verliaz the c.nticlino. i·:o:;t c! t!te ::ti:1cd area 

1.1.n~lQr1~ .. .-i:.r; i::ha i:~oll.:. v!~oro ~ineC. haa been rob},1~d. =-nly · ~ Vt::l.'y -.;r.~o.l.1 
!~!.'~<'. of vill:.1rs \i-7~3 l¢ft. unro"obeC! on beth zides Qf tho an ticlilH~. . . 

·.:.'here is no U.!:lJ\(icr.- of ·r.urf'cce G\.tbcidence. or c~ve becc:-·u~e of 
o::ining ir. t!:i.s vein, bec£:.U:3C it- h::,s ~lr!!udy cr.vcd • o~ucezed lll!ci 
colc.z>G~ci.. 

.. 
.. , · .. ·roL'~ roo-r.e ~"~tt't(oJ 
~1a~o~d ~cd . J 

·~·i~-j.i!tC!Cnd i.:ccL uuG ;P. tc ?Q. feet nore ore lcos belo\o: !:he 
J.i· ~ oot n~d, a1td 3~5- feet below. the surf.:..cc •. vr....::!L:..;:; v:Ti:i heir~tts 
:<!".o! £;ivo!:!, iron 3.0 .i'cct to 2 1 0. f's:et, but t!::e prob;:-.blc .:~:vcrc.sc 
vein hci~ht is 6.51-feet. -----... 

'.J!I:c .Via:.to::d. 'J:lfl .1:-<loroughly o.:r:(~ almc:::t cO!:!Flctcly robbccl 
~~t·;tCP.:'.. 19?1 .:i.:! ~.944. ·two vo"r".r s=!'.lJ.-l.'~tci~e:.: of r:ill::~.ra 3.1·..>1:!!:: 
the .:~n!:iclinc · .:!nd a l:'..lZ;cr... p~tch oi .. ~~llar::; ~ :-e nl~ that ra:1~i n. 

:;.'i!c p:..llc.r. t~cu. 11cax- the river.~ .. ia b~h!een. 70 tl.wl lOC foc:-t 
bolo\.., t!tc bed of .. tl!c ri"!\3!' • . 

.. 
T!1c ~iu:::ond V' oiu. is completely c~ved a.nd Gqucczcd. C1:1.d ti~cre 

ic no C.:.t.r.zer of aw::·ftJ.cc .suboi::.:.ence. or c.::.vo duo to r.tiuir.e:; in this 
·..rein. 

;kck B~d D iow.o~rl ~· rv\avje'/ 
··-----The !!ock Bed is 94- to 116. feet bclo•J tb9 .i.liar.'.oncl. Bed, c!l.bout 
lt55 :I: cot below the sur.f;.,.ce ... ·~:.e veil:. .. height ic ·9~0 f~et., r..orc or 
~ e-s~t tro Joss b1Z'i11g 5.0 feet ar.J. 5.~ feet r...•>(~ t!m nnrc 1Joi!:.(; 10.0 
feet~ 

'.i.' ll c ~<ock ;;e:d i~. t!~orouchly ru::d com:pl~ tely robbpd unc!ur thin 
ui tCJ except for t~::o r;ill.:!r aroo.a • one, very sC!m.ll, in ttHl lino oi 
th~. a.."!.ticlin~,. ar..d. o:te-1 . n~"~· and. un·.ler: .the .. riy..:•:r. •·- .. '1:h~-pille.r~ .. - -· 
unue:r the river ure 200-210 feot balow thG river boc.l • 

.i.'hc Hock Vein robbin~ "':t.a uct':Jeen l r::;~ and. 191~6 !tr<l 1S1t-8 nnJ 
t!tc rcbbing of pillars cau.Gcd the roof to .. cave and. brcalc, nr.d the 
rt·,ck str.:.lt·'l. over the VQi.o, cavec;l and S'.p.!t!c ed U.ow.:l into the vein 
Horkine;s. .X" or this reason there ·.Jill. not be r.?1y t.i.:~tL[Cl" of' sur::~r.~.cc 
Gl!bBi'.ier.cc or c.ave due to .Kocc<. V cL"l. rnir.ir..g und~;:- t!.lir; si tc •. 
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1~~ Yo:' t ':3cd 
f!".c .:i<lc.r. I:ind. ...,j:u-. ~ol ~i~cd. u:n.d~~ thin ultc. 

-:i:i1o 14 ioot Bed. "'ua .63 't;Q .;o feot below tlu~ :eel: :icd, 553 
feat, nor<: vr lor::. belo\o~ the ourtac~. Zio8t of the ~.r~~ under 
tr~iv .aitc i~ in pillc.rs: nnd .. tho ni~inc in very old, -po.:J::dbly 
bcfo:r.e 18'15· i'~o::1a pillar. ·robbing· ~t;'l.G <.!on" "lithin. 100 to l;oo 
fcot oi t!te southent3terlr bcun~;:ry-of' the tr.-.ct. l·:o~t of thia 
roobint; \·tao dono bet;•ccn 1946 nnd .. J.S60 •.. L~tcr betl;ecn 1:;:57 ::r.d. 
~-569 re ... ontry ro.s..d..l vcre driven: thrau~h cavoc'!. Grour..'~ into tl:e 
pillZ\r f.XC<1.::i 1 b:~t the f.\iniq; H:-~~ ~bo.n<i.o:cc:d in..l969, poscibly 
bec.~use of risin:; -,!;:.tor ·~nd. higt:~co8tG· cf. l:l.illi!lg •. '.2te 14 ;toot 
Bed vc.;ied in height fron:.3.0. ieet.to ll.fcet:, "t!ith t!~o r.:;oGt 
r(':usonai.>le m.verc.g~ ot.· this Gi tc b~~Ile' nbout 7.8 fee; to 

·.-.!u~::;:oc the -pillara-: ~re ·robbed, HO cau bo sure :t:r~e \</or!.;:ing:; 
i:-. t!~i:.:~ vc~..n i"lre c:.:.vod «nd aquce.,.cd c!o<tzr.: ti~Jl:t •... ~.ere tl>.e m~ps 
~~.0\:1 ;'ilhtr.s, 1oJO can be altnoe>t siiro th!.t.t, bocnuce d' tr..c ~fEl o.f 
t&•S tiid.r.g, the t:cp th.i,·om tuo Gllrf"-Ce r.nd t}·,c hcig'C:t v f the 
O}Je:-.ingc \-:i.~cn. th!~Y \·;ero nincd, u.:~d. tha indic .... tior..s oi ub:...ncion:::cnt 
r:f c:xplOl'~tcry g<.:...YLf!HO:tys·, th~\t the pil~:.ll' .. az-en:-: n.-;-c Zllso c·· .. vc~ 
end oqueezed. Tt-.. ero.!ore t it is rny opinion thi"lt there iG no 
clongcr or aur!~ce subcidcnco or c.-,ve due to I:linin~ i:r. the llt- ?ant 
Bcd 111 

Lottou ~nlit 14- .i:'oot. Bed 

P. l3 

· ... n~- o. amn,ll area e.pj~roximo.tely 100 !cot by lCOO feet nlr.me 
the southo,..storly ooundilry or Uliz tr>l.ct 'IJ;t.s ::i!lCd, cr.cl. r..c.u re-Fo.:tinll 
i!l pill.:lrs~' t1he:re it we.c. niJ.~o t!!o llo·Ctur:t 14 Yoot 'ti(I.'G onl;y 12.0 to 
~2.0 !cct below the 14 ~·oot Bed f•nd. .:lbout ?20 f~~t rlown f:tt0,'3 tl\~ 
sur:fac~, ~r.o voill hei~hh is bet:..·ccll. 3.0 nr.ld 4.0 i'(lot,. ~io ~ini!t~ 
cbtcn wore given on my ~ep oi U:is vc.i:n, liut l ncsur:c t!;.c r.lining 
prooce,lctl or vo.s concur!'Cnt ·'-lith· the robbir..G" of the 14 Jl·oot Eed 
.-:.bovo in 1946 or 191;.7 •. 'l'hero co'.lld be c.:cr.te o~enir..gc; in this vein. 
but the nroa is so small. and ~lone tr.o boundu..c-y line, c.nd tb.c ~il'.in& 
is so Je~p cocpi.'.red "'Jith tho· height o£ t)lc voin, l. £!.:!1 of tl~(: or: inion 
'Ch;•.t aJ!Y cola.ps~ of this vei!l "Will I'.ot £~ifoct r..ny builc!inc on the 
surf~ce. 

i.01.t (j~Ul'\'l.·r Bee'\. 
,j.·.xcc;d; ror o::1e pi!".ir ci' r:;.;ms\~ry-0irwny o!'cninz.:i, t."10 ~·.clsJ 

~ou.nty iJcd is un-r:ti.ned ~olid undP.r this trc,et. 

l1otto:":1 r;eu lioU!1ty Bed~ 
~he .o>ut;toc r.e~., '"'ounty Bed ic ~ll. un-nin~)ll aolicl undor t~!is 

tract exc~pt fc.;r ~ frincc or char.tbars and headings ~ro~cctinz 
ir,to tilis trc.ct about 100 i'cct D.lonti the so~th<ln.oterl.y bo:.xndur:r line. 
~~~~c voin hoieht iG 2.5 to 6.0 :feet, nnd ~there r.tir.ed tl1A vein io 614 
!'cvt do\..,!1 trow-, tho cur£aoer 1 67 l'e<::t hP.lnH' tho lio~~or.~ 1.4 _;·'_got n·t~J 
l.ll fcntl <.\uwu below Lho l_lr l-·oot i3ed. ".i.'~l.i$ Minint; co.n be s~f~ly 
:lE;nO:t'Cda 

"l 
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Clork Ihd 
i':i tb tho e:reeption.. o:t a 2.00 Foot wide barrier pillo.r .olong 

th3 soutbvesterly boundary', the Clark V~in l:lo.C !irct oined under 
the entira tract~ l:!he:-e. th~ I3ottom ZleY l.ount:r Bed VD.O cined. the 
Clo.rl' Vein iG 20 to 25 -:ro~t belov that Bed, 1.00 to 180 feet below 
thB 14 .l•'oo~ Dad and 600 to 720 feet down fl."ol!l the :surf'uco. 'l'he 
pill~s ~oro not robbed and.tbe proportion o! pillar ~ca to oined 
a:-ea io ,;ood. f,l.£o 1 100 foot ·wide safety pilllll'B 1iere left every 
9th cr..acbar in. llddition .. : to .. t.b.e .carrier~ pill.o.r along the southwest 
bou.oda:-y.. · 

1'lia t1~ing was. done 1 ·according to oy· record in 1927·1929 
~dor this sii;e exc~pt-:tor-a.!ev pla~ea·workingin the vicinity 
or th~ river along the northl:iooterly· bound..ar;y in 1951-1952-19.59 
\!hich are north.,.-eat:·o.t ·tlll.T·poesiblo building ~ita. 

Cl~k Dod vein heishta 'Va::r;r£-;:o'!l :;.75 :f'eot to u.o foet. 
Ho~t of the chao.bor ·heishta :u-c liat~Q.. ru5 6.0 £('1at but I oaka 
the <:lvcrago voin height-=nbout·: 9 :f'eet. -· 

.l:'ro!i:l the eizc of tha pilla.r.s, I expect th.a.t there axe o:pen 
nin~d voids i.n this vain, but iu .. cy opinion, thane void.D will not 
l.~fect tlle Clll"f<lco. 'fhe pillara llrO big ~nO\\Kh to m.tpport tho 
:'..Ji~ rock str n 'ta ovor tl'l...e vein •. , ".rhe :roo:! rock has or ·l:til1 grnc!unl
ly bron!t dow:c into th~ chru:abars, arching between pillars, and 
~3lling, so that tha suxf~c3 ie safe froc subsidence or cave due 
\a thi3 .L:tining. 

~o. 1 Junmore Bed 
'£ho lio. 1 .uu.w!lore Bed. v~s not rtined here. 

~o 2. Vun:!lor~ B~d 
Tha Iio. 2 .i)u:nrnore .Bed was not t.Jinod hore. 

1~. 3 .Dunr.toro Bed 
Th'a"''iio. 3 uunaora Bed w:J.s '!irot .mined :llld. is in pillarc 

ncept for on~ 60 fe~-: by-·260 feet chai:Iber-near tho aoutherl.:r 
rc:-no:r o! the tra.ct, al:d. tho usual vide biU'rier pillar along the 
!~ 1-lthblestcrly boundary. T:ba !io. 3 tJ1J.:i1Coro Vein. ia ia l?O feet 
'' 210 ia~t belos the Cl~le Bed. ~nd is 2 • .5 feet. to 4 :reet in vei.n 
~ight. It is 782 !cot to 9l5 foot doun from ths curfacc. Big 
;illo.r3, big aa!ety pillars and vide bilrrier pillor. vould support 
\i.e lii~~:in rock .ctrata, and I. expect. that thero o.ro open mino void£J 
l~ thio vein.. 'l'he mining dntoa on the rnaps ll!'e 1945 thro\4.gh 1958, 
:: l:lj opinion. thoro has bean nr..d thora vill. continue to bo o. grad
\!1 :filling of tl~e voidt:. in this vein, but. that the proceea wi~l 
::t ~f'!cct th"l surface, trllicb.. iiJ so.fo !roi!l oubcidcnco or cuvo c.uP
~nlning in this vein._ 

P. 14 
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No. l> Du.:!l~o're lhd · 
J:'ha Ho. 4 J.JtllU:!ore B~d wao :first mined• not robbed, under 

~hj,Q oitc, \iith v.ary 141'~ pil4l.rti 1 ,;s~:f'ety pill.nrzs, and barrier· 
pillar.:~. ~h~ Iloo 4 l.inncore Bad wa~ ?0 t.o 22. :tooe bolo.,., ~h~· . 
I-io. j .:.>u.noo173 Dad ahd 893 to. 936.. !aet b&l.ov th~ surf'a.ce,. 

• • • 0 

The vein· heie;h.c. Cia&· 4.o to 5.0 ;feqt vith a high sl'ot ox-
1,.\/o of ?Glir .feet ... 'l'he tlinLlg:-w-as~done betweon 1.93? D.lld ~9.52. 

I c~~ect that.there ar3 mino voids standing op~n in this 
vain uhich is near o~·balo~ sea level under thia site. 

Tho 'pillars a.-s big e~ough-to aup~ort the main rock ot;a~. 
r:>o tb:\t.t no oa71!t'9r subsidence liiU~-Ca.r"I7 up to th0 surface. 

Any b.:roa.~ing of the. roo:l i~ediatol3. over tha z:dne opening::J 
will be di~~atad .bt·th.o o".ittlJ.ing ot the brokell rock D.!ld thu 
arching action of tha strnt~ ~ this bad and the bed above, and 
not a:Uect· tho~.mu-.taca;_, ·: 

Thcrelo.J:Q 1· .ru:1 o:t .. tha opinion. that.. thore is no d~~ ot 
£ubsid~:ne~ or .. eav9 due to' the 1:1iid:o:g in.. the No. 4 Dun:aoro Ded • 

. ; 

1·. '.( 

Conclusio:na ::tnc .Hecoi:l!I!enda.tion!l 
'In ':IJ'l. o:pi.nicn, ~wi·~h. tha exception o:r. the r&z::ot~ :possibilities 

o! th~ 1~at~r baing .l'e.:::~oved :iro!J th~ oi:lea o.r. a [Ujor el!rthqu.n.lo) in 
thi.a · areo.. this GH:a ia. foasiblo aJJd. an!o ns ftlr as~ tho mines a& 
conee:rned·~~·:rou:r propoaed nev Hid-Vall.a;r;School. .Distn.ct Jullior-
Senior l:iigb. School •. , . . :~ · 

. l .recom.:t~d that Whan. t~ntative J.ocntion Of t'ha JJrOposad 
buildi:::13 or building!!· has b-aen datemir.od, that- t·~nt boringa 
r.ro7e that noil-'Ullde:r mnjo::o.atrncttt:"e.s has.bearinz st;length to 
oup,port th~ structures,.._ . . . .. 

fi!J a pre~aut:!.o.d, 1 .rooo!ll.Cond that· test borll1~a drill.od aa 
fa:- ae the lJial:!O!ld Bad n~o;: p:oove that there is llO undergro\Uld 
~ins !ira undor this sita. 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

Department of Environmental Resources 
Environmental Cleanup Program 

2 Public Square Commons 
Wilkes-Barre, Pennsylvania 18711 

(717) 826-2549 or (717) 826-5441 

Ms. Cheryl Atkinson 
Mail Code: (3HW64) 
U.S. EPA - Region III 
841 Chestnut Building 
Philadelphia, PA 19107 

RE: Marjol Battery Site 
Throop Boro., Lackawanna co. 
Baseline Risk Assessment 
Responses to Comments 

Dear Ms. Atkinson: 

April 17, 1995 

The above referenced submission, dated March 31, 1995 has been 
reviewed by the Department. The Department has no further comments 
or recommendations for the Baseline Risk Assessment. 

If you have any questions concerning this document, please do not 
hesitate to call me at the numbers above. Thank you for the 
opportunity to review and comment on this report. 

Sincerely, 

6fe~ 
Regional Project Officer 
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